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This study examines the information content and the effect of the SEC’s XBRL reporting 
requirements on market efficiency.  We use SEC’s amended filings that are for XBRL reporting 
only in order to isolate the effect of XBRL reporting from the market effects of 10-Ks and 10-Qs.  
Our sample consists of 671 amended filings for XBRL from 2005 to 2011.  We find that there is 
a significant market reaction to the XBRL reporting on the filing date for the entire sample of 
XBRL reporting during the sample period, and for the voluntary program period, for year-one of 
the mandatory period, and for Level-II XBRL reporting.  Furthermore, our regression results 
show that, for our sample period, the XBRL reporting results in improved market efficiency from 
subsequent voluntary XBRL reporting, year-one mandatory XBRL reporting, and Level-II 
XBRL reporting.  This study provides evidence to support that the SEC’s XBRL reporting 
requirements increased market efficiency. 
Introduction 
To accomplish its mission to maintain fair, orderly, and efficient markets and to facilitate capital 
formation, the U.S. Securities and Exchange Commission (SEC or the Commission) has long 
made efforts to incorporate developments in technology to enhance its filing and disclosure 
process in order to provide investors easy access to financial information.  The SEC’s latest 
effort in this regard is its final rule issued on January 30, 2009 to require mandatory eXtensible 
Business Reporting Language (XBRL) reporting.  Under this rule all companies are required to 
provide their financial statements to the Commission and on their websites in interactive data 
format using the XBRL.  The SEC argued that under this new rule on XBRL filings, more 
financial information will be available to and easier for investors to analyze.  Moreover, 
investors will have access to less costly, but timelier financial information.  Accordingly, there 
will be increased comparability and consistency in the interpretation of financial data. Hence, the 
SEC argued that this mandate will lead to more efficient capital allocation and improved market 
efficiency (SEC (2009)).   
Since this mandate took effect in 2009 and the XBRL reporting are available only through 
manual collection from the SEC’s websites, the majority of the prior studies focused on the 
voluntary XBRL filings prior to 2009.  Few studies examined the impact of XBRL reporting on 
the capital market using the latest XBRL reporting data.  Furthermore, prior studies examined the 
XBRL reporting without considering the fact that the XBRL reporting is required at the same 
time as the company’s regular periodic report to the SEC such as 10-Ks or 10-Qs.  Their test 
results, consequently, could have been driven by the information contained in these firms’ 
regular 10-Ks (or 10-Qs), but not the XBRL filings.  
This study, by selecting the amended filings from April 2005 to June 2011 only for the purpose 
of XBRL reporting, effectively isolates the capital market reaction that is solely due to the XBRL 
reporting. We examine the benefit of XBRL reporting on the capital market.  More specifically, 
we test whether there is a market reaction to XBRL filing, and whether the XBRL reporting 
increases market efficiency.  The results of our study indicate that there is a significant market 
reaction to the XBRL reporting on the filing date for the entire sample of XBRL reporting during 
the sample period and for the voluntary program period, the year-one of the mandatory period 
and for Level-II XBRL reporting.  From the regression results, we also show that the XBRL 
reporting does result in improved market efficiency from subsequent voluntary XBRL reporting 
in the voluntary program period, the year-one mandatory XBRL reporting and the Level-II 
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XBRL reporting during the mandatory reporting period.  This study provides evidence to support 
that the SEC’s XBRL reporting requirements increased market efficiency. 
I. Background 
A. XBRL Reporting Requirements 
In order to facilitate greater transparency in the form of easier access to, and analysis of, 
financial reporting and disclosures, the SEC has long made efforts to incorporate developments 
in technology and electronic data communication to enhance its filing and disclosure process.  In 
1993, the SEC began to require electronic filing on its Electronic Data Gathering, Analysis and 
Retrieval System (EDGAR).  In 2004, the SEC announced initiatives to assess the tagged data 
and its potential for improving the timeliness and accuracy of financial disclosure and analysis of 
Commission filings (SEC 2004).  These initiatives resulted in the SEC’s voluntary filer program 
in 2005 to enable SEC registrants to submit voluntarily supplemental tagged financial 
information using the XBRL format as exhibits to specified EDGAR filings under the Securities 
Exchange Act of 1934 (SEC (2005)).  Taking a further step, on May 30, 2008, the SEC proposed 
amendments to require companies to provide their financial statements to the Commission and 
on their corporate websites in interactive data format using XBRL (SEC (2008a)).  As a part of 
the SEC’s continuing efforts to assist investors who use Commission disclosures, as well as filers 
of those disclosures, the SEC adopted final rules in January 2009 to require that financial 
statements be provided in an interactive data format.  SEC Chairman Christopher Cox announced 
the successor to EDGAR on August 19, 2008.  The new system IDEA (Interactive Data 
Electronic Applications), based on a completely new architecture being built from the ground up, 
is intended to at first supplement and then eventually replace the EDGAR system (SEC (2008b)).  
“With IDEA, investors will be able to instantly collect information from thousands of companies 
and forms, and create reports and analysis on the fly, in any way they choose” (SEC (2008b)).  
IDEA will facilitate the use and analysis of information submitted to the Commission in 
interactive data format. 
B. XBRL Voluntary Program 
Starting on March 16, 2005, the SEC’s XBRL Voluntary Financial Reporting Program 
(voluntary program) permitted any SEC registrant to submit on EDGAR supplemental exhibits 
using XBRL (SEC (2005)).  The voluntary program was intended to help the SEC evaluate the 
usefulness of data tagging and XBRL to registrants, investors, the SEC and the marketplace.  
Firms that chose to participate in the voluntary program also needed to continue to file their 
financial information in HTML or ASCII format.  XBRL related documents for the voluntary 
program must contain mandatory content and optional content. Mandatory content consisted of a 
complete set of information for all periods presented in the corresponding official EDGAR filing 
from one or more of the following categories: (1) the complete set of financial statements, (2) 
earnings information, and (3) financial highlights or condensed financial information.  Optional 
content could consist only of a complete set of information that is (1) for all periods presented in 
the corresponding official EDGAR filing; (2) related to financial information in the 
corresponding official EDGAR filing that is simultaneously submitted as mandatory content; (3) 
from one or more of the following categories: audit opinions, interim review reports, reports of 
management on the financial statements, certifications, or management’s discussion and analysis 
of financial condition and results of operations (SEC (2005)).  The voluntary program was based 
on an earlier version of the list of tags for U.S. financial statement reporting, which did not 
include a full array of standard elements for financial statement footnotes and schedules (SEC 
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(2009)).  To help ensure the accuracy of interactive data in the voluntary program, the data 
underwent a validation separate from the normal validation of the traditional formal filing (SEC 
(2009)).  The voluntary program provided limited protections for interactive data from liability 
under the federal securities laws and excluded interactive data from being subject to officer 
certification requirements under Exchange Act Rules 13a-14 and 15d-14 (SEC (2009)).  As of 
January 2, 2009, 125 companies had submitted over 540 interactive data reports (SEC (2009)). 
C. Mandatory XBRL Reporting 
The SEC’s final rule issued on January 30, 2009 required public companies to provide financial 
statement information to the Commission and on their corporate websites in interactive data 
format using XBRL (mandatory program).  The SEC stated that “in this format, financial 
statement information could be downloaded directly into spreadsheets, analyzed in a variety of 
ways using commercial off-the-shelf software, and used within investment models in other 
software formats” (SEC (2009)).  In order to ease the implementation process, the rule 
requirements were being phased in over time based on company size, including a phase-in of the 
amount of detailed information to be provided in XBRL format.  In the first year of the phase-in 
period, public companies that have a worldwide public common equity float above $5 billion as 
of the end of the second fiscal quarter of their most recently completed fiscal year, were required 
to provide a new exhibit containing financial statements and any applicable financial statement 
schedules in interactive data format beginning with a periodic report for a fiscal period ending on 
or after June 15, 2009 (year-one mandatory period).  In the second year of the phase-in period, 
large accelerated filers with public common equity float above $700 million were subject to the 
interactive data reporting requirements beginning with a periodic report for a fiscal period ending 
on or after June 15, 2010 (year-two mandatory period).  All remaining filers using US Generally 
Accepted Accounting Principles (GAAP) and all foreign private issuers that prepare their 
financial statements in accordance with International Financial Reporting Standards (IFRS) as 
issued by the International Accounting Standards Board (IASB) were subject to the same 
interactive data reporting requirements beginning with a periodic report for a fiscal period ending 
on or after June 15, 2011.  All remaining companies will be subject to the interactive data 
reporting requirements after the phase-in is complete (SEC (2009)). 
The SEC also requires financial statement footnotes and schedules to be tagged using four 
different levels of detail: (I) each complete footnote tagged as a single block of text; (II) each 
significant accounting policy within the significant accounting policies footnote tagged as a 
single block of text; (III) each table within each footnote tagged as a separate block of text; and 
(IV) within each footnote, each amount (i.e., monetary value, percentage, and number) separately 
tagged (SEC (2009)).  To allow filers time to become familiar with tagging footnotes, in each 
filer’s first year of interactive data reporting, only level (I) was required. All four levels are 
however required starting one year from the filer’s initial required submission in interactive data 
(SEC (2009)). 
Interactive data exhibits are required at the same time as the regular filings of the financial 
statements and schedules such as 10-Ks and 10-Qs.  However, the SEC granted each company a 
30-day grace period for its first year interactive data reporting of its first financial statements and 
a similar 30-day grace period for its first interactive data exhibit that includes detailed tagging of 
its footnotes and schedules (SEC (2009)).  Similar to the voluntary program, interactive data files 
will be excluded from the officer certification requirements.  A filer will receive modified 
treatment of liability for the interactive data files under the federal securities laws within 24 
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months of the time the filer is first required to submit interactive data files and no later than 
October 31, 2014 (SEC (2009)). 
D. Prior Literature 
Because the SEC XBRL mandate only came into effect in 2009, there are a limited number of 
papers in prior literature providing evidence on the effect of the recent XBRL mandate.  The 
majority of the studies focused on the voluntary program.  Premuroso and Bhattacharya (2008) 
provided corporate governance characteristics of voluntary filers.  Bartley, Chen, and Taylor 
(2010) examined the accuracy of initial voluntary filings.  Efendi, Park, and Subramaniam 
(2010) studied the information content of voluntary filings.  Two studies focused on the XBRL 
mandate.  Kim, Lim, and No (2012) examined the effect of mandatory XBRL disclosure across 
various aspects of the financial information environment.  Their findings show an increase in 
information efficiency, a decrease in event return volatility, and a reduction of change in stock 
return volatility for 428 filers post –XBRL disclosure.  Blankespoor, Miller, and White (2013) 
used the first year XBRL adoption to investigate the initial impact of XBRL on information 
asymmetry.  They found evidence of higher abnormal bid-ask spreads for XBRL adopting firms 
around 10-K filings in the initial year after the mandate. They also found a reduction in abnormal 
liquidity and a decrease in abnormal trading volume particularly for small trades.  They 
concluded that a reduction in investors’ data aggregation costs may not have served its intended 
purpose of leveling the informational playing field at least during the initial years after 
mandatory adoption.  
II. Hypothesis Development 
Both the XBRL voluntary program and the mandatory program do not replace the federal 
securities laws requirement for companies to file their 10-Ks and 10-Qs in HTML or ASCII 
format.  In addition, the XBRL mandate does not require any new information to be disclosed or 
reported beyond what is contained in 10-Ks and 10-Qs. Furthermore, since the XBRL reports are 
to be filed by the required date as the regular 10-Ks or 10-Qs, both the 10-Ks or 10-Qs and their 
XBRL reports are available on the same day.  One might therefore argue that the XBRL 
reporting would not have impact on the capital market since there is no new information 
provided to the capital market from the XBRL reporting and the financial information on both 
the 10-Ks (or10-Qs) and XBRL reporting is available to investors on the same date.  
On the other hand, based on the SEC’s argument that the XBRL reporting mandate makes the 
financial information easier for investors to analyze, such mandate has the potential to increase 
the financial information available to investors, the speed, accuracy and usability of financial 
disclosure to investors and also reduce costs (SEC (2009)).  XBRL reporting accordingly could 
be expected to lead to better capital allocation and improved market efficiency even though it 
may not provide additional information over 10-Ks or 10-Qs. 
The SEC also expects that the XBRL reporting could increase the amount of financial data 
available to investors.  At present, many small companies are not included in commercially 
available products that provide corporate financial data, due to high costs of manual data entry 
for data especially in the footnotes and supplemental tables.  SEC considers that XBRL reporting 
is likely to increase coverage of smaller reporting companies by commercially available financial 
information products. The level of financial data available in electronic format by information 
services is likely to increase. There is also likely to be an increase in the number of suppliers of 
financial services products (SEC (2009)).  As a result, investors will have more financial data 
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readily available in machine-readable format to consider for all filers.  “With more information 
readily available to investors on all filers, they may be able to better distinguish the merits of 
various investment choices, thereby facilitating capital flow into the favored investment 
prospects” (SEC (2009)).  It is also possible that information quality in financial markets could 
be higher if interactive data reporting were required than if not.  The SEC argued that this 
outcome will lead to improved market efficiency, “whereby providing more widespread access 
to information concerning the value of a financial asset, such as a company’s shares, results in 
better market pricing” (SEC (2009)).  
The SEC further argued that the new XBRL requirements will lower both the time and cost of 
collecting corporate financial data in an electronic format and allow it to be analyzed by 
investors and other end users more quickly.  The SEC’s current text-based filing documents 
provided to investors requires manual key-entry of the data into a format that allows statistical 
analysis and aggregation either by investors or by a financial service provider that specializes in 
the data aggregation process, but passes on the expense of the data collection effort to investors.  
Moreover, with the manual key entry effort no longer necessary, the delay between when the 
financial data are first filed and when the data is available in electronic format will be reduced 
substantially.  It is also possible that there will be fewer errors in the aggregated financial data 
used by investors since manual key entry of data will no longer be required.  Consequently, 
reducing the costs and time of accessing, collecting and analyzing information about the value of 
a financial asset facilitates greater market efficiency (SEC (2009)).  
This study examines the effect of mandatory XBRL reporting on the capital market, i.e. whether 
the XBRL reporting results in reduced information asymmetry and therefore greater market 
efficiency.  We will first evaluate the market reaction to the XBRL reporting during the 
voluntary period and the mandatory periods.  Next, we will investigate whether the XBRL 
reporting during the voluntary program period (Voluntary XBRL reporting), and the higher 
levels of XBRL reporting, as required in year-one (Year-one mandatory XBRL reporting) and 
year-two (Year-two mandatory XBRL reporting) of the mandatory phase-in periods increase 
market efficiency.  In addition, we examine whether the required tagging of financial statement 
footnotes and schedules using four different levels of detail (Level-II mandatory XBRL 
reporting) compared to tagging each complete footnote as a single block of text (Level-I 
mandatory XBRL reporting) help reduce information asymmetry.  As investors gain more 
experience with analyzing XBRL reporting from companies providing a greater amount of 
XBRL reporting, we will examine whether the information benefit continues or diminishes with 
subsequent XBRL reporting (Subsequent XBRL reporting) as a greater number of XBRL 
exhibits are being reported.  Lastly, we will study voluntary XBRL filers in the mandatory period 
to see whether their XBRL reporting in the mandatory period brings about greater information 
efficiency due to their XBRL filing experience in the voluntary period. 
Six hypotheses are presented as follows: 
H1a:  Voluntary XBRL reporting improves market efficiency at the time of the XBRL 
reporting.  
H2a:  Year-one mandatory XBRL reporting improves market efficiency at the time of 
the XBRL reporting. 
H3a:  Year-two mandatory XBRL reporting improves market efficiency at the time of 
the XBRL reporting. 
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H4a:  Level-II mandatory XBRL reporting on footnotes disclosure improves market 
efficiency at the time of XBRL reporting. 
H5a:  Subsequent XBRL reporting improves market efficiency at the time of XBRL 
reporting. 
H6a:  XBRL reporting for filers with greater experience in XBRL reporting during the 
voluntary program period improves market efficiency at the time of XBRL 
reporting. 
III. Research Design 
A. SEC Amended Filings for XBRL 
The most challenging task in examining the market effect of the XBRL filings is to separate the 
information content from the XBRL filings and the regular 10-Ks (or 10-Qs) filings especially 
when both are required to be filed on the same day.  However, to ease the burden for transition 
during the phase-in periods, the SEC granted a 30-day grace period for both the first year and the 
second year XBRL reporting to each company until October 31, 2014.  A company therefore can 
choose to file the 10-Ks (or 10-Qs) on the required filing date and file the XBRL exhibits at a 
later date within the 30-day grace period.  If a company chooses to do so, it is required to file 
such delayed XBRL reporting as an amended 10-K (10-Q) called 10-K/A (10-Q/A) and thereby 
still be in compliance with the securities laws.  In this case, the XBRL reporting will be available 
to investors at a different date than the date when 10-Ks or 10-Qs are made available.  However, 
a company may file an amended 10-K/A or 10-Q/A for other reasons, such as correcting errors in 
the previously filed 10-K (10-Q) or to correct errors in the XBRL reports. Therefore, it is crucial 
for our research design to separate the XBRL amended filings from amended filings due to other 
reasons. We carefully reviewed all the amended 10-K/As and 10-Q/As filed during year-one and 
year-two of the mandatory XBRL periods to identify the amended 10-K/As and 10-Q/As that are 
solely for the purpose of XBRL reporting.  
For the voluntary filing program, a company can choose to provide XBRL reporting either at the 
same time with their regular filings of 10-Ks or 10-Qs or on 8-Ks or 6-Ks that are required to 
report special events. .  Most of the companies during the voluntary period chose to report XBRL 
exhibits on separate 8-Ks or 6-Ks.  We again reviewed every 8-K and 6-K by the voluntary 
XBRL filers during the voluntary program period to identify the 8-Ks or 6-Ks that are filed for 
XBRL reporting only in order to include them in our sample.  Any 8-Ks or 6-Ks that reported 
other events are excluded from our sample. 
Any XBRL reporting that is filed on the same date as the 10-Ks or 10-Qs is deleted from the 
sample.  This selection process enabled us to identify a sample of amended filings that are for 
XBRL reporting only and thus exclude potential confounding events when 10-Ks and 10-Qs are 
filed with the SEC on the same day as the XBRL reporting. 
B. Sample Selection 
Since the XBRL reporting mandate started only in 2009, XBRL reporting information is not 
available on any database and must be collected directly from the SEC’s EDGAR RSS feed 
website 1 manually.  We collected a list of 7,925 XBRL filings from the SEC RSS feed for both 
the voluntary and the mandatory reporting periods from April 2005 to June 30, 2011.  From this 
                                                            
1
  http://www.sec.gov/Archives/edgar/usgaap.rss.xml 
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list of 7,925 XBRL filings, only 884 XBRL filings are identified as amended SEC filings that do 
not have any other events reported on the same amended filings.  Further elimination of sample 
firms is reported in Table I. We excluded 14 firms that do not have data from Compustat, 78 
firms that do not have data from CRSP, and 121 firms whose filing date stock return data are not 
available on CRSP at the time of this study. Our final sample consists of 671 XBRL filings: 437 
amended XBRL filings during the voluntary program period, 103 amended XBRL filings during 
year-one of the mandatory period, and 131 amended XBRL filings during year-two of the 
mandatory period.   
Table I also presents some firm characteristics of the final sample.  The overall final sample is 
characterized by large market value, a median of $13,272 million, at the end of the quarter.  
Firms in the voluntary program are larger and, consistent with the SEC’s XBRL filing 
requirement, median firm size is larger in year-one than in year-two of the mandatory period. 
Overall median market-to-book ratio is 2.581. Firms in the voluntary program again have the 
highest market-to-book ratio (3.354) and highest median return on total assets ratio (0.017).  
Median long-term debt to total asset ratio is 21.5% with firms in year-one of the mandatory 
period exhibiting the highest financial leverage (0.246) and highest percentage reporting 
quarterly losses (14.56%). There is a clear industry concentration in our sample with a larger 
number of sample firms in the manufacturing, services, and finance, insurance and real estate 
industries. 
C. Methodology 
Information Content of XBRL Reporting 
For this study, we first examine whether the XBRL reporting has information content. The 
following process is used to test market reactions to the XBRL reporting (Efendi et al (2010)).  
We fist estimated daily abnormal return for each XBRL reporting at the filing date (t = 0) using 
the market model with CRSP value-weighted market index (Rmt). The market model estimation 
period for each XBRL reporting includes 250 days from t = -260 to t = -11.  	 +   		
 	   (1) 
i = 1 … N, firm index 
t = -260 … -11, day index for estimation period 
In the above equation, the coefficients,  and	, are estimated using the Ordinary Least-Squares 
(OLS) regressions and the prediction error (abnormal return, ) at the filing date (t = 0) is 
computed with the estimated coefficients as follows:  	 	 		     (2) 
As a second step, we compute a standardized abnormal return () by dividing each 
abnormal return () by its estimated standard deviation () and the square root of a 
prediction error correction (). The prediction error correction () reflects the increase in 
variance due to the prediction at the filing date outside the estimation period (Patell (1976)).  	 	    (3) 
where, 
   	∑ ̂ !"## $"!%&'	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(̂ 	 	 		 	 )   number of days in the estimation period for each firm i   1		 +& 	 ,'	,!∑ "## $"!% , '	,!	  
											 	 	 1250	 0 '++1'2  
Because a standardized abnormal return () is distributed as a t statistic with T – 2 degrees 
of freedom, each t statistic has an expected value of zero and a variance equal to (Ti – 2)/(Ti – 4). 
So, squaring  produces an F statistic with an expected value of (Ti – 2)/(Ti – 4). That is:  	 	 !!		 	~	41, ) 	 2   (4) 67 8 	 	&	'&'	9     (5) 
 Finally, we calculated the squared standardized abnormal return (:) as follows: :  	  &'	9&'	 	;	 	< 	&	'9&'	 (6) 67:8  1, =>?7:8 	 	 &'	@&'	2    (7) 
If 678 is assumed to be zero, : has an expected value of 1 and a variance equal 
to2)  	3 )  	6⁄ . We hypothesize that if the XBRL reporting has information content and 
thus changes investors’ beliefs regarding a security’s future performance, the test statistic : 
will be greater than 1, implying increased stock return variance at the XBRL filing date. 
For the cross-sectional significance test of Ui0, the following Z-statistic is constructed 
from the Central Limit Theorem. D  E>EFGEFH  ∑ I'+J$#K∑ !L"ML"%J$#     (8) 
The null hypothesis (Z-Statistic = 0) to test is that : is cross-sectionally equal to 1, indicating 
that XBRL reporting has no information content on average for sample XBRL firms. 
Measure of Market Efficiency 
Market efficiency is measured using the sum of the absolute values of the standardized daily 
abnormal returns (ASAR) for the three days (day -1 to day +1) surrounding the XBRL filing date 
(Heflin et al. (2003), Francis et al. (2006)).  As described in the above section, the abnormal 
returns are calculated using the market model over a 250-day estimation period ending 11 days 
prior to the filing date.  The abnormal return for each day in the event window is then 
standardized by the square root of its estimated residual variance from the market model 
regression during the estimation period, to form a standardized daily abnormal return.  We 
hypothesize that if XBRL reporting improves market efficiency, the three-day sum of the ASAR 
will decrease because XBRL reporting facilitates the accessing and analyzing of financial 
information for all investors, causing the abnormal returns to decrease around the filing date. 
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We use the following regression model to test the six hypotheses to assess the effects of the 
XBRL reporting mandate on market efficiency. 
ASAR  = b0 + b1 Subseq-Voluntary+b2 First-Year-Mandatory +b3 Second-Year-Mandatory + b4 
Level II-Mandatory + b5 Subseq + b6 NFiling + b7 Voluntary*Mandatory + b8 SIZE + b9 
MB + b10 LOSS + b11 LEV + b12 RETSTD +b13 ROA    (1) 
Where: 
ASAR = the sum of the absolute values of the standardized daily abnormal returns for the three-
day window surrounding the XBRL filing date from day -1 to day +1; 
Subseq-Voluntary = an indicator variable coded 1 for subsequent XBRL filing and 0 for first-
time XBRL filing during the voluntary filing period; 
First-Year-Mandatory = an indicator variable coded 1 for XBRL reporting during the year-one 
of the mandatory XBRL reporting period and 0 for XBRL reporting during the 
voluntary filing period and during the year-two of the mandatory period; 
Second-Year-Mandatory = an indicator variable coded 1 for XBRL reporting during the year-two 
of the mandatory XBRL reporting period and 0 for XBRL reporting during the 
voluntary filing period and the year-one of the  mandatory period; 
Level II-Mandatory = an indicator variable coded 1 for Level-II XBRL reporting including 
footnotes and supplemental tables during  year-two of the mandatory XBRL 
reporting period and 0 for Level-I XBRL reporting during the mandatory XBRL 
reporting period; 
Subseq = an indicator variable coded 1 for subsequent XBRL reporting and 0 for first-time 
XBRL reporting during the mandatory XBRL reporting periods; 
NFiling = A company’s nth time filing the XBRL reports during the mandatory period; 
Voluntary*Mandatory = an indicator variable coded 1 for a company who filed XBRL reports 
both during the mandatory period and also the voluntary period and 0 otherwise; 
SIZE = firm size, measured as the natural log of the quarter-end market value of common equity; 
MB = market value–to–common equity ratio, excluding cases where common equity is negative; 
LOSS = an indicator variable coded 1 if income before extraordinary items is not negative and 0 
otherwise; 
LEV = leverage, measured as the ratio of long-term debt to total assets; 
RETSTD = return volatility, measured as the standard deviation of daily stock returns for a 250-
day estimation period from 260 days to 11 days prior to the filing date; 
ROA = return on assets, measured by the ratio of income before extraordinary items to total 
assets 
In model (1), b1 represents the incremental effect in ASAR from the first-time voluntary to 
subsequent voluntary XBRL reporting.  The coefficient b2 captures the incremental effect in 
ASAR from the year-one mandatory XBRL reporting compared to the XBRL reporting during 
the voluntary or the year-two mandatory periods. The coefficient b3 represents the incremental 
effect in ASAR from the year-two mandatory XBRL reporting compared to the XBRL reporting 
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during the voluntary or the year-one mandatory periods.  The coefficient b4 represents the 
incremental effect in ASAR from the Level-II mandatory XBRL reporting that includes 
footnotes and supplemental tables being tagged in interactive data format compared to the Level-
I XBRL reporting that only includes each complete footnote tagged as a single block of text 
during the mandatory period.  The coefficient b5 represents the incremental effect in ASAR from 
the subsequent XBRL reporting compared to the first-time XBRL reporting during the 
mandatory period.   The coefficient b6 represents the incremental effect in ASAR from the nth 
number of mandatory XBRL filings by a company during the mandatory period.  The coefficient 
b7 captures the incremental effect in ASAR from a mandatory filer that was a voluntary filer for 
XBRL reporting during the voluntary program period.   
We are interested in coefficients b1 to b7 of the regression model (1).  We hypothesize that if 
XBRL reporting leads to improved market efficiency, in our test reduced ASAR, we expect 
coefficients b1 to b7 to be negative.  Finally, to control for the effect of other potential factors that 
might affect ASAR, we include six additional independent variables as control variables: SIZE, 
MB, LOSS, LEV, RETSTAD and ROA in model (1). 
Control Variables 
To evaluate the effect of XBRL on market efficiency, we controlled for several factors that are 
known to be associated with ASAR: firm size (SIZE), market-to-book ratio (MB), leverage 
(LEV), loss indicator (LOSS), return volatility for the estimation period (RETSTD), and return 
on assets (ROA).  Firm size is measured using the natural logarithm of quarter-end market value 
of common equity. Market-to-book ratio (MB) is market value to common equity excluding 
cases where common equity is negative.  Loss indicator (LOSS) is a dummy variable with a 
value of 1 if income before extraordinary items is not negative and 0 otherwise.  Leverage (LEV) 
is measured using long-term debt divided by total assets.  Return volatility (RETSTD) is 
measured using the standard deviation of daily stock returns for a 250-day estimation period, 260 
days to 11 days prior to the filing date.  
IV. Results 
A. Information Content of the XBRL Reporting on the Filing Date 
Table II presents the results of market reaction to XBRL reporting on the XBRL filing date (t=0).  
In Panel A, the results show that, for the voluntary program period, only the subsequent XBRL 
reporting has a significant market reaction (p<0.01) while the market reaction to the first-time 
XBRL reporting is not significant.  The overall market reaction to the XBRL reporting during the 
voluntary program period is also significant (p<0.01).  In Panel B, the results show that, during 
year-one of the mandatory period,  there is a significant market reaction to the first-time 
mandatory XBRL reporting (p<0.01) but not for the subsequent XBRL reporting.  Overall 
results for the year-one mandatory period suggest that there is a significant market reaction to the 
year-one mandatory XBRL reporting (p<0.01).  In Panel C, for year-two of the mandatory 
period, our test results show that there is a significant market reaction to both the first-time 
XBRL reporting and the subsequent XBRL reporting (p<0.01, p<0.05, respectively).  However, 
the overall results for the year-two mandatory period do not show significant market reaction.  In 
Panel D, the results show that there is a significant market reaction to Level-II XBRL reporting 
(p<0.01) which includes tagging data for the financial statements and in addition the footnotes at 
four different levels of details.  But there was no significant market reaction to the Level-I XBRL 
reporting which includes tagging data for the financial statements and Level-I of the footnotes.  
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In Panel E for the full sample of 671 firm filings that have data available to calculate U0, the 
overall results show that there is a significant market reaction to the XBRL reporting (p<0.01).  
The results in Table II, in general, support that there is information content to the SEC’s 
mandatory XBRL reporting requirements and its requirement to provide footnotes in interactive 
data format.  
B. Regression Results 
Table III provides the results of the regression for the sum of ASAR around the XBRL filing 
date. Table III shows the regression coefficient and t-statistic with significance level.  Overall, 
three coefficients, Subseq-Voluntary, First-Year-Mandatory, and Level II-Mandatory, are 
negative and significant (p-value<0.05, <0.01, <0.01, respectively).  The coefficient Subseq-
Voluntary (b1) represents the incremental effect in ASAR from the subsequent voluntary XBRL 
reporting compared to the first-time voluntary XBRL reporting.  The significant negative 
coefficient for Subseq-Voluntary (p-value<0.05) supports Hypothesis 1a that subsequent 
voluntary XBRL reporting decreases the ASAR around the XBRL filing date, and hence, 
increases market efficiency at the time of the XBRL reporting.  The coefficient for First-Year-
Mandatory (b2) captures the incremental effect in ASAR from the year-one mandatory XBRL 
reporting compared to the XBRL reporting during the voluntary or the year-two mandatory 
periods.  The significant negative coefficient for First-Year-Mandatory (b2) (p-value<0.01) 
supports Hypothesis 2a that the year-one mandatory XBRL reporting, with a full array of later 
version of the list of tags for standard elements for financial statements, decreases the ASAR 
around the XBRL filing date, and therefore, increases market efficiency, at the time of the year-
one mandatory XBRL reporting.  The coefficient Level II-Mandatory (b4) represents the 
incremental effect in ASAR from the Level-II mandatory XBRL reporting including footnotes 
and supplemental tables being tagged at four different levels of detail compared to the Level-I 
XBRL reporting which only reports the footnote as a single block of text during the mandatory 
period.  Again, the significant negative coefficient for Level II-Mandatory (b4) (p-value<0.01) 
supports Hypothesis 4a that Level-II mandatory XBRL reporting including four levels of 
footnote disclosures decreases the ASAR at the time of XBRL reporting, thereby, increases 
market efficiency.   
The coefficient Second-Year-Mandatory (b3) represents the incremental effect in ASAR from the 
year-two mandatory XBRL reporting compared to the XBRL reporting during the voluntary or 
the year-one mandatory periods.  The coefficient for Second-Year-Mandatory (b3) is negative 
which is consistent with the hypothesized direction that XBRL reporting is correlated with 
reduced ASAR in Hypothesis 3a, but the coefficient is not significant.  The coefficient for 
Second-Year-Mandatory (b3) does not support Hypothesis 3a. This may be due to the capital 
market being more experienced with the mandatory XBRL reporting from the year-one 
mandatory period, and therefore the impact of the year-two mandatory XBRL report has 
decreased.  However, the Level-II XBRL reporting of footnotes at four levels of details is a new 
requirement in the year-two mandatory period.  As shown by the sign and significance level of 
the coefficient for Level II-Mandatory, b4, this new requirement in the year-two of the mandatory 
period is significantly related to a decrease in ASAR and increased market efficiency.  
The coefficients Subseq (b5) represents the incremental effect in ASAR from the subsequent 
XBRL reporting compared to the first-time XBRL reporting.  The coefficient Subseq (b5) is 
positive which is not consistent with the hypothesized direction in Hypothesis 5a but it is not 
significant.  The coefficient Nfiling (b6) represents the incremental effect in ASAR from the nth 
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number of mandatory XBRL reporting by a company during the mandatory period.  The 
coefficient Nfiling (b6) is positive which is contrary to the hypothesized direction in Hypothesis 
5a and it is also significant (p-value<0.01).  The results of Subseq and Nfiling do not support 
Hypothesis 5a that subsequent filings in the mandatory period continue to increase market 
efficiency.  In fact, the results from Nfiling seem to indicate decreased market efficiency.  The 
coefficient Voluntary*Mandatory (b7) captures the incremental effect in ASAR from a 
mandatory filer that was a voluntary filer during the voluntary program period.  The coefficient 
Voluntary*Mandatory (b7) is positive and not significant. This result does not support hypothesis 
6a and indicate that the experience gained in voluntary XBRL reporting did not further increase 
market efficiency in the mandatory filing period.  The adjusted R-square for the regression is 
9.25%.   
The findings from the regression are that the subsequent reporting in the voluntary program 
period, year-one mandatory reporting and Level-II mandatory reporting have significant negative 
relationship to the measure of market efficiency (ASAR). These findings are consistent with the 
results from the tests on market reaction to XBRL reporting that there is a significant market 
reaction to subsequent reporting and all reporting during the voluntary program period, year-one 
mandatory reporting and Level-II mandatory reporting in the mandatory period.   
V. Conclusion 
This study explores whether the SEC’s XBRL reporting requirements both in the voluntary 
program and during the phase-in periods of the mandatory period are beneficial to the investors 
and improve the efficiency in the capital market.  The SEC argued that the new rule on XBRL 
reporting will bring about improved market efficiency because it provides all investors 
interactive data to analyze the financial information and will result in more financial information 
available to both large and small investors at a greater speed and accuracy and at reduced cost.   
SEC requires XBRL reporting to be filed on the same day as the corresponding 10-Ks or 10-Qs 
and therefore makes it difficult to differentiate the capital market effect of XBRL filings from 
10-Ks and 10-Qs.  However, to assist companies to comply with this new reporting mandate 
during the phase-in period, SEC provided a 30-day grace period for the first time filing of the 
XBRL exhibits and  for the company’s second year XBRL filing that includes detailed tagging of 
footnotes and schedules. Companies that chose to file XBRL reports during the 30-day grace 
period will file these exhibits in an amended filing.  Using amended XBRL filings provides us a 
unique opportunity to study the impact of required XBRL reporting on market efficiency without 
the confounding effects from 10-Ks (or 10-Qs) being reported at the same time.  This is the first 
study to use such amended filings to isolate the effect of XBRL reporting on the capital market. 
The results of our study show that there is a significant market reaction to XBRL reporting for 
the full sample during the sample period, and for the voluntary period, year-one of the mandatory 
period, and Level-II reporting in the mandatory period.  The regression results show that the 
subsequent XBRL filings during the voluntary program period, the first year mandatory XBRL 
reporting, and Level-II XBRL reporting have significant negative correlation with the sum of 
absolute values of standardized abnormal returns, indicating increase in market efficiency around 
the XBRL filing date.  The regression results are consistent with those from the market reactions 
to XBRL reporting.   
The findings in this study support several hypotheses that XBRL reporting results in improved 
market efficiency, particularly for the subsequent XBRL reporting during the voluntary program 
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period, the year-one mandatory XBRL reporting, and Level-II XBRL reporting in the mandatory 
period.  However, the results of this study do not provide supporting evidence that the year-two 
mandatory XBRL reporting, subsequent XBRL reporting, and XBRL reporting for voluntary 
XBRL filers during the mandatory period help to improve market efficiency. 
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Table I: Sample Selection and Firm Characteristics of Final Sample 
   Mandatory 
 Total Voluntary Year 1 Year 2 
Number of XBRL filings from April 2005 to June 2011 7,925 639 2,002 5,284 
     
Number of XBRL-amended filings 884  543 116 225 
Less: filings that do not have data from Compustat (14) (9)  (5) 
Less: filings that do not have data from CRSP (78) (68) (6) (4) 
Less: filings date later than CRSP's end of data date (121) (29) (7) (85) 
Number of final sample 671  437  103  131  
     
Quarter-end market value (in millions and in median) $13,272  $17,767  $14,234  $6,174  
Market-to-book ratio (in median) 2.581  3.354  2.037  1.836  
Percentage of loss reporting 13.26% 13.50% 14.56% 11.45% 
Long-term debt/Total assets ratio (in median) 0.215  0.202  0.246  0.228  
Return on total assets ratio (in median) 0.014  0.017  0.008  0.011  
     
Industry distribution (2-digit SIC)     
10-14 Mining 49 15 17 17 
20-39 Manufacturing 284 201 40 43 
40-49 Transportation, communications, electric, gas, and 
sanitary services 
71 42 12 17 
50-51 Wholesale trade 5 0 1 4 
52-59 Retail trade 19 17 1 1 
60-69 Finance, insurance, and real estate 112 56 22 34 
70-89 Services 129 106 8 15 
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Table II: Market Reactions on the XBRL Filing Date (t=0) 
Panel A: Voluntary Program Period 
No. Mean of U0 Z-Statistics 
First-time Reporting 98 0.984 -0.11 
Subsequent Reporting 354 1.928 12.27 *** 
All reporting 452 1.723 10.80 *** 
Panel B: Year -One of the Mandatory Period 
No. Mean of U0 Z-Statistics 
First-time Reporting 81 0.318 -4.31 *** 
Subsequent Reporting 22 1.348 1.15 
All reporting 103 0.538 -3.29 *** 
Panel C: Year-Two of the Mandatory Period 
No. Mean of U0 Z-Statistics 
First-time Reporting 54 1.697 3.60 *** 
Subsequent Reporting 77 0.669 -2.04 ** 
All reporting 131 1.093 0.75   
Panel D: Level-I and Level-II Reporting in the Mandatory Period 
No. Mean of U0 Z-Statistics 
Level-I Reporting 167 0.971 -0.26   
Level-II Reporting 67 0.543 -2.62 *** 
Panel E: Full Sample 
No. Mean of U0 Z-Statistics 
All reporting 671 1.425 7.82 *** 
***Significant at the 1% level. 
** Significant at the 5% level. 
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Table III: Regression Model Results on the Sum of Absolute Values of 
Standardized Abnormal Returns (ASAR) 
Coefficient t-statistic   
Variable   
Intercept b0 2.303 4.68***   
Subseq-Voluntary b1 -0.854 -2.28**   
First-Year-Mandatory b2 -0.843 -3.11***   
Second-Year-Mandatory b3 -0.256 -0.86   
Level II-Mandatory b4 -1.366 -3.56***   
Subseq b5 0.360 1.14   
Nfiling b6 0.162 5.67***   
Voluntary*Mandatory b7 0.278 0.77   
SIZE b8 -0.010 -0.21   
MB b9 -0.001 -0.32   
LOSS b10 -0.015 -0.06   
LEV b11 0.953 2.40***   
RETSTD b12 -6.495 -1.31   
ROA b13 0.215 0.10   
Adj. R-square = 9.25% 
Number of observation = 655 




ASAR  = b0 + b1 Subseq-Voluntary+b2 First-Year-Mandatory +b3 Second-Year-Mandatory + b4 Level II-Mandatory + b5 
Subseq + b6 NFiling + b7 Voluntary*Mandatory + b8 SIZE + b9 MB + b10 LOSS + b11 LEV + b12 RETSTD +b13 ROA 
 
Definition of Variables 
ASAR = the sum of the absolute values of the standardized daily abnormal returns for the three-
day window surrounding the XBRL filing date from day -1 to day +1; 
Subseq-Voluntary = an indicator variable coded 1 for subsequent XBRL filing and 0 for first-
time XBRL filing during the voluntary filing period; 
First-Year-Mandatory = an indicator variable coded 1 for XBRL reporting during the year-one of 
the mandatory XBRL reporting period and 0 for XBRL reporting during the voluntary filing 
period and during the year-two of the mandatory period; 
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Second-Year-Mandatory = an indicator variable coded 1 for XBRL reporting during the year-two 
of the mandatory XBRL reporting period and 0 for XBRL reporting during the voluntary filing 
period and the year-one of the  mandatory period; 
Level II-Mandatory = an indicator variable coded 1 for Level-II XBRL reporting including 
footnotes and supplemental tables during  year-two of the mandatory XBRL reporting period and 
0 for Level-I XBRL reporting during the mandatory XBRL reporting period; 
Subseq = an indicator variable coded 1 for subsequent XBRL reporting and 0 for first-time 
XBRL reporting during the mandatory XBRL reporting periods; 
NFiling = A company’s nth time filing the XBRL reports during the mandatory period; 
Voluntary*Mandatory = an indicator variable coded 1 for a company who filed XBRL reports 
both during the mandatory period and also the voluntary period and 0 otherwise; 
SIZE = firm size, measured as the natural log of the quarter-end market value of common equity; 
MB = market value–to–common equity ratio, excluding cases where common equity is negative; 
LOSS = an indicator variable coded 1 if income before extraordinary items is not negative and 0 
otherwise; 
LEV = leverage, measured as the ratio of long-term debt to total assets; 
RETSTD = return volatility, measured as the standard deviation of daily stock returns for a 250-
day estimation period from 260 days to 11 days prior to the filing date; 
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This paper examines the inflation-hedging properties of stocks in Thailand and Vietnam. We 
document that nominal stock returns are negatively (although not statistically significantly) 
correlated to ex post, expected and unexpected inflation rates in both countries. We cannot reject 
the Fisher hypothesis of a one-to-one relationship between stock returns and the ex-ante inflation 
nor a complete hedge against surprises in inflation of stocks. Time-varying analyses reveals that 
the results of the ex post relationship is driven by the unexpected inflation. Moreover, the stock 
return-unexpected inflation association turns out to be negative in sub-periods where real supply 
shocks tend to be dominant sources of inflation, and is positive in ones where monetary demand 
shocks are more relative importance. 
Key words: Vietnam, Thailand, stock returns, inflation, hedging 
Introduction 
Economists and market participants often expect that nominal stock returns are positively and 
(and even on a one-for-one basis) correlated with (expected or actual) inflation (Lintner, 1975; 
Groenewold, et al., 1997). In its ex ante form, this expectation is a generalization of the well-
known Fisher hypothesis (Fisher, 1896; Fisher, 1930). It is motivated by assuming that in the 
long-run firms can increase their output prices in order to pass on the inflation to the customer 
(Mishkin, 1992; Boudoukh and Richardson, 1993). Since stocks are claims on physical assets, or 
“real” assets, financial economists argue that its nominal returns must also co-vary positively 
with actual (ex post) inflation, suggesting that it is also possible to hedge against unexpected 
inflation (Sharpe, 2002). Despite these wide spread beliefs, the inflation hedging capabilities of 
common stocks remains an actively debated issue (Fisher and Webb, 1992; Roache and Attie, 
2009). For developed countries, most empirical studies document a significantly negative 
relationship between (real and nominal) stock returns and (actual, expected and unexpected) 
inflation (see, e.g., Lintner (1975); Bodie (1976); Fama and Schwert (1977); Gultekin (1983b)). 
Obviously, these findings indicate a serious violation of the (extended) Fisher hypothesis. For 
developing countries the evidence is mixed. A large number of studies provides evidence of a 
significant and positive stock return-inflation relationship (see, e.g., Choudhry (2001); Spyrou 
(2004); Alagidede (2009); Alagidede and Panagiotidis (2010)). On the contrary, others find a 
significantly negative one (see, e.g., Chatrath, et al. (1997); Zhao (1999); Omran and Pointon 
(2001)). Hence it seems that the Fisher hypothesis only holds in a number of cases, which is an 
empirical issue.  
In this paper, we investigate the inflation-hedging properties of stocks for two emerging stock 
markets: Vietnam and Thailand. Whereas the Vietnamese stock market is young and less 
developed,2 the stock market of Thailand can be considered as one of the oldest and most 
                                                            
2
 E.g., the main stock exchange of Vietnam, Hochiminh stock exchange (HOSE), was established in July 2000. Over 
2000-2012, the market capitalization reached USD 39.8 billion from about USD 50 million, while the number of 
listed firms increased up to 300 firms from 2 firms. Only three types of securities are listed on the exchange 
(common stocks, investment certificates and bonds). In 2012, e.g., the total turnover is about USD 10.3 billion 
(1USD = 21,000 VND) and 13.9 billion of shares. In addition, the number of trading accounts raised up to 1.2 
million from 2.9 thousands, in which the total number of trading accounts of foreign investors until 2011 is about 
15.5 thousand. Sources: the published article by Tran Dac Sinh, Board chairman of Hochiminh Stock Exchange 
(HOSE), on the Vietnam Investment Review online dated on 24/01/2013, and the annual report in 2011 by Vietnam 
Securities Depository, and the authors’ calculation based on information from the website of HOSE at 
http://www.hsx.vn. 
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developed stock exchanges in ASEAN.3 Spyrou (2004) argues that the inflation hedging ability 
may substantially differ because of differences in market liquidity and investor sophistication 
(i.e. less informed and less rational investors). Furthermore, empirical studies show that the real 
stock return-inflation relationship is time-varying (Lee, 2003), e.g., the relation was found to be 
positive in the pre-war period, but negative in the post-war period for the U.S. data (Kaul, 1987; 
1990). Therefore, in this paper we also examine the hedging capability of stocks for these two 
countries taking into account structural changes during the sample period. 
We first examine the ex post relationship between nominal returns and inflation. In the second 
step, we use an ex ante model to investigate the relation between nominal stock returns and both 
expected and unexpected inflation rates. The ex ante model can provide a more straightforward 
way to test the Fisher hypothesis (see, e.g., Nelson (1976); Boudoukh and Richardson (1993)). 
By doing this, we also can separate the hedging ability of stocks against both expected and 
unexpected inflation. Next, we separate the samples into sub-samples for analyzing the temporal 
stability of stock return-inflation relations. 
Although the inflation-hedging ability of common stocks has extensively been examined for 
emerging stock markets, it has not yet been investigated for the rapidly growing Vietnamese 
stock market. An empirical research on this issue can reveal the extent to which stocks in 
Vietnam can protect the wealth of investors against inflation. Also, the inflation-hedging 
characteristics of the Vietnamese stock market can partly show the extent to which the stock 
market acts as a barometer of the economy (i.e., how effectively it reflects changes in 
macroeconomic factors). This research therefore really has important implications for both 
investors and policymakers. For Thailand, a few empirical papers are available (e.g., Khil and 
Lee (2000); Al-Khazali and Pyun (2004); Spyrou (2004)) covering various sample periods, of 
which the longest one is only up to the year 2000. Given economic and political changes of the 
country during recent years (e.g., changes in the monetary policy framework by the Bank of 
Thailand in 2000, the tsunami in 2005, political turmoil in 2006, and the 2008-2009 global 
economic crisis), the findings of these studies may be outdated. Our study with longer time series 
data (i.e., extended until 2011), is an extension to the literature, and hence does have a value 
added. In addition, since previous studies did not explicitly test the one-to-one relationship 
between nominal stock returns and inflation (actual, expected and unexpected) as predicted by 
the Fisher theory, this study also aims to fill the gap of the literature. 
As a final motivation, we examine the stock-inflation relationship making a difference in the 
source of the inflation. According to theoretical equilibrium models, the stock return-inflation 
relationship is positive if inflation is caused by monetary sources and negative if inflation is due 
to non-monetary sources (see, e.g., Danthine and Donaldson (1986); Marshall (1992)). Relatively 
applicable for the premises of these theoretical analyses, the literature indicates that while 
monetary factors seem to play a significant role in inflation in Vietnam, they may have a little 
impact on inflation in Thailand. Including both countries in this study, therefore, can provide a 
good empirical check across countries for these theoretical works. Second, Vietnam and 
                                                            
3
 E.g., the stock exchange of Thailand (SET) started formal operations in July 1962. SET is nowadays viewed as one 
of the largest among the emerging markets in ASEAN (see, e.g., Jirasakuldech, et al. (2008)). As of December 2012, 
the total market capitalization is about USD 398.8 billion with 558 listed firms. There are seven types of securities 
traded on the exchange (common stocks, preferred stocks, warrants, derivative warrants, ETFs, depository receipts 
and unit trusts). In 2012, the total turnover is about USD 263.8 billion and 1,418.4 billion of shares. Note: In all 
calculation, 1USD = 30 THB. Sources: the annual report in 2011 by SET, and the authors’ calculation based on 
information from the website of SET at http://www.set.or.th. 
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Thailand tend to suffer from both aggregate real shocks and monetary shocks whose interaction, 
as argued by Hess and Lee (1999), will determine the nature of stock return-inflation relation. As 
such, examining the roles that aggregate real and monetary shocks play in driving the 
relationship in these two countries would be interesting. Thirdly, since seeking for a global 
diversification of wealth nowadays becomes a common practice for investors, understanding the 
hedging characteristics of peer emerging stock markets such as Thailand and Vietnam may 
benefit not only domestic investors but also international institutional investors. 
The remainder of the paper is structured as follows. Section 2 presents the methodology. In 
section 3, we review the existing literature. Next, we develop hypotheses (section 4). Section 5 
describes the data and their descriptive statistics. The empirical results are discussed in section 6. 
Finally, we conclude.  
Methodology 
A. The Fisher hypothesis 
Fisher (1896); (1930) states that the expected nominal interest rate is equivalent to the sum of the 
expected real interest rate and the expected inflation rate, and also that the real and monetary 
sectors of the economy are largely independent. Therefore, the expected inflation rate should be 
fully reflected into the expected nominal interest rate. The theory is generalized to nominal 
returns on any asset, which should move one-for-one with expected inflation (Fama and Schwert, 
1977). Formally, the proposition can be represented by  71 	 6'+8  71 	 6'+?871 	 6'+N8,              (1)   
where 6'+ is the conditional expectation operator at time E  1;  denotes the nominal return 
on an asset from time E  1 to E; ? is the appropriate equilibrium real return on the asset from 
time E  1 to E and N represents the inflation rate from time E  1 to E. 
Equation (1) can be equivalently reformulated as 6'+  6'+? 	 6'+N 	 6'+?6'+N.      (2)   
In (2), the cross-product term 6'+?6'+N is usually negligible. Hence, the representation 
of (2) is routinely as 6'+  6'+? 	 6'+N.                (3) 
 
B. Empirical model  
We investigate the ex post relationship between the nominal asset return and inflation using the 
following regression:   O 	PN 	 Q,      (4) 
where O and P are coefficients and Q is the error term. 
Following Fama and Schwert (1977), we also estimate the following ex ante model in the second 
step:     	 6'+N 	 R:6'+N 	 S,  (5) 
where S is the error term, and :6'+N denotes the unexpected component of inflation given 
information available at time E  1. 
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Since both explanatory variables are assumed to be orthogonal, consistent estimates of β and γ 
can be obtained as long as expected inflation is observable. In equation (5), Fama and Schwert 
(1977) indicate three cases for the hedging potential of an asset: 
(a) If the tests indicate that   1.0, the asset is said to be a complete hedge against expected 
inflation: there exists a one-to-one relationship between the nominal return on the asset 
and the expected inflation rate, and also the expected real return on the asset varies 
independently to the expected inflation rate.    
(b) If the tests show that R  1.0, the asset is a complete hedge against unexpected inflation. 
(c) If the tests point out that 	  	R	  1.0, the asset is considered as a complete hedge 
against inflation: the nominal return on asset has a one-to-one relationship with both the 
expected and unexpected inflation rate, and the ex post real return on the asset varies 
independently to the ex post inflation rate.  
It should be noted that the approach by Fama and Schwert (1977) requires a suitable 
measurement for the expected and unexpected inflation rates. Since the use of the treasury bill 
rate as a proxy for expected inflation by Fama and Schwert (1977) cannot be reliably applied due 
to lack of openly traded short-term risk-free monetary instruments in Vietnam and Thailand, 
another expected inflation measurement must be used. Comparing the performance of four main 
methods to forecast inflation, i.e., time series-based models, a Phillips curve-based model, a term 
structure-based model, and survey-based measures such as surveys by Livingston, SPF or 
Michigan, Ang, et al. (2007) show that surveys outperform the other ones and that ARIMA 
models perform decently out-of-sample. Given the unavailability of survey-based measures for 
the country, we therefore use an ARIMA model (Box and Jenkins, 1970) to estimate the 
expected and unexpected inflation for this study. This approach is also commonly employed by 
other studies, e.g., Gultekin (1983b); Wahlroos and Berglund (1986); Li, et al. (2010). 
We estimate all regressions by OLS (Ordinary Least Squares), since our focus is to examine the 
short-run influence of inflation on the asset returns, and not the feedback from returns to 
inflation. We use the Newey-West corrected covariance matrix when computing the test statistics 
in order to account for heteroskedasticity and residual autocorrelation (Newey and West, 1987). 
Literature survey 
C. Stock returns and inflation 
As opposed to the traditional beliefs and the generalized Fisher hypothesis (1930), the empirical 
work of Lintner (1975) shows a possible negative relation between nominal/real stock returns 
and inflation (expected and unexpected). He claims that the stock market might not even be a 
partial hedge against inflation. Since then a lot of research has been conducted using different 
sample periods, return horizons and stock price indices for many countries. The relationship 
between stock returns and expected inflation is empirically investigated as follows. Under the 
Fisher hypothesis, the regression coefficient of nominal returns on expected inflation should be 
statistically indistinguishable from 1.0, implying a one-for-one comovement between nominal 
stock returns and expected inflation. Equivalently, since the Fisher hypothesis also implies that 
real returns are independent of expected inflation, leaving expected inflation fully reflected in the 
nominal returns, the regression coefficient of real stock returns on expected inflation should be 
equal to 0. Since the list of empirical papers testing the Fisher hypothesis on stock returns is 
unexhausted, this section only aims to review most relevant studies.  
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When regressing the nominal returns on the New York Stock Exchange Index on actual inflation, 
Jaffe and Mandelker (1976) find a significantly negative relationship for the monthly data over 
January 1953-December 1971, but no statistical relation for the annual data over 1875-1970. 
Moreover, using the nominal one-month interest rate as a proxy for expected inflation, the study 
documents a significantly negative relationship between the monthly nominal stock returns and 
both expected and unexpected inflation rates. Nelson (1976) also documents a negative 
relationship between nominal stock returns (using the Scholes Index for 1953-1972 and the 
Standard and Poor’s 500 Index for 1973-1974) and inflation rates (actual, expected and 
unexpected), in which past rates of inflation are used as predictors for expected inflation. 
Similarly, regressing the nominal returns (monthly, quarterly and semi-annual horizons) on the 
New York Stock Exchange Index over 1953-1972 on both expected and unexpected inflation, 
Fama and Schwert (1977) find significantly negative coefficients on both components of 
inflation. However, as opposed to the findings for the U.S. data, Firth (1979) finds a significantly 
positive relationship between the nominal returns (monthly and annually data) and actual 
inflation for the U.K over 1955-1976. Furthermore, for the whole sample period and most of sub-
periods, the relationship is greater than unity, partially supporting the Fisher hypothesis. 
Employing the Fama and Schwert (1977) framework to examine the relationship between the 
nominal monthly stock returns on actual inflation, expected and unexpected inflation for 26 
countries around the world over 1947-1979,4 Gultekin (1983b) finds that most of the regression 
coefficients are either significantly negative or insignificantly positive, in which the negative 
coefficients are predominant. The U.K. represents a unique case of the sample in which it is 
positively correlated with actual and unepxected inflation, but negatively related to expected 
inflation. While the results for the U.K. confirm the previous findings by Firth (1979),  Cozier 
and Rahman (1988) corroborate the results for Canada. Besides, a negative relation between the 
real stock returns and expected inflation is also popularly documented for developed countries. 
E.g., Solnik (1983), using interest rates as a proxy for the expected inflation, finds a significantly 
negative relationship between the real monthly stock returns and expected inflation for 9 OECD 
countries including the U.S., Japan, the U.K, Switzerland, France, Germany, Netherlands, 
Belgium and Canada over 1971-1980. These findings show that stock return-inflation relation in 
these developed countries is as puzzling as the findings in the U.S. (Gultekin, 1983b).  
Notwithstanding with the obvious violation of the Fisher hypothesis, i.e., a significantly negative 
relationship between stock returns (nominal and real) and inflation (actual, expected and 
unexpected) is dominantly found for developed countries, empirical studies for developing 
countries result in mixed evidence. E.g., Choudhry (2001) regresses the monthly nominal stock 
returns on actual inflation for high inflation countries over 1981-1998, i.e., Argentina, Chile, 
Mexico and Venezuela. While the regression coefficient is significantly positive and 
indistinguishable from unity for Argentina and Chile consistent with the Fisher hypothesis, it is 
positive but insignificant for the other two countries. Subsequently, investigating the stock 
return-inflation relation for Brazil, another high-inflation country, Choudhry and Pimentel (2010) 
also find a significantly positive relation between monthly nominal stock returns and the actual 
inflation. Although the relationship is positive as predicted by the Fisher hypothesis, it is not on a 
one-to-one basis. The findings hold for both the general index returns and individual stock 
returns. Yet, regressing the monthly nominal returns on actual inflation using the data of 10 
                                                            
4
 Austria, Belgium, Canada, Denmark, France, Germany, Italy, Japan, Netherlands, Spain, Switzerland, Sweden, the 
U.K and the U.S. Quarterly returns are used in some countries due to the unavailability of monthly data.    
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emerging stock markets5 over 1989-2000, Spyrou (2004) observes a negative relationship for 
Chile, Thailand, Hong Kong and Turkey, but positive for the other countries. Nevertheless, the 
relation is statistically significant at the conventional levels only for Thailand, Argentina, 
Malaysia, and the Philippines. Furthermore, the relationship between real stock returns and 
inflation is also widely documented for developing countries. E.g., Chatrath, et al. (1997) 
document a negative relationship between monthly real stock returns and actual inflation, as well 
as unexpected inflation for India. Using data from a group of Pacific-rim countries over 1970s-
1997,6 Khil and Lee (2000) find a significantly negative relationship between quarterly real stock 
returns and actual inflation for Indonesia and Singapore. For other countries, including Hong 
Kong, South Korea, the Philippines, Taiwan and Thailand, the relation is also negative but not 
statistically significant. These results are later corroborated by Al-Khazali and Pyun (2004) 
finding that the monthly real stock returns are negatively related to actual, expected and 
unexpected inflation for Hong Kong, Indonesia, South-Korea, the Philippines, Singapore and 
Thailand over 1980s-1999. Similar findings are also evidenced by other studies, e.g., Zhao 
(1999) for monthly returns in China, Floros (2008) and Hondroyiannis and Papapetrou (2006) for 
Greek data, etc.  
Since the Fisher hypothesis should hold at all horizons (Boudoukh and Richardson, 1993), 
Boudoukh and Richardson (1993) compare the regression results between 1-year and 5-year 
nominal stock returns on actual and expected inflation for the U.S. and the U.K. over the period 
1802-1990. While coefficients are consistently significantly positve for the 5-year horizon, that is 
not the case for the 1-year one, in which the regression coefficients for the former are always 
significantly greater vis-à-vis for the latter. They claim that the Fisher hypothesis may hold in 
long horizons (e.g., 5-year horizon for this case), as opposed to the puzzling results in the short 
horizons (e.g., monthly, quarterly and even annually horizons). These findings are also 
corroborated by Wong and Wu (2003) for a sample of G7-countries and eight Asian countries7 
with various data periods. Using data from African countries, namely, Egypt, Kenya, Morocco, 
Nigeria, South, Africa and Tunisia, Alagidede and Panagiotidis (2010) document a positive 
relationship between monthly nominal stock returns and the actual inflation all countries except 
Egypt, in which the relation is statistically significant only for Kenya and Nigeria. Moreover, the 
Fisher hypothesis is rejected for Nigeria, but not for Kenya. Extending to the longer horizons, the 
study consistently finds a significantly one-to-one relationship between nominal returns and the 
actual inflation for Kenya and Nigeria at the 1-year horizon and Tunisia at 5-year horizon, 
supporting the Fisher hypothesis. Several studies examine the extent to which stock prices and 
inflation rates are moved together over the long-run. Among others, Kim and Ryoo (2011) find a 
positive long-run relationship between real stock prices and actual inflation rates for U.S. data in 
1950s. Engsted and Tanggaard (2002) find similar results for the U.S. and Denmark. In contrast, 
Najand and Noronha (1998) and Crosby (2001) document a negative relation between real stocks 
prices and actual inflation rates for Japan and Australia, respectively. Some studies found no 
relationship between the nominal stock prices and actual inflation, e.g., Ely and Robinson (1997) 
for the international data; Floros (2008) and Hondroyiannis and Papapetrou (2006) for Greek 
data. 
                                                            
5
 Chile, Mexico, Brazil, Argentina, Thailand, Korea, Malaysia, Hong Kong, Philippines and Turkey.  
6
 Data for Indonesia, Malaysia and Taiwan are from 1980s. 
7
 Canada, France, Germany, Italy, Japan, the U.K., the U.S., Hong Kong, Indonesia, Korea, Malaysia, Philippines, 
Singapore, Taiwan and Thailand. The data periods for the U.K. and the U.S. are different from Boudoukh and 
Richardson (1993). 
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D. Driving forces behind the relationship between stock returns and inflation 
In the literature, several factors that may affect the stock returns-inflation relationship have been 
pointed at. Fama (1981) explains the negative relation between real stock returns and expected 
inflation with the proxy hypothesis. Assuming that output is exogenous to money demand (i.e., 
largely invariant money demand with respect to real shocks), Fama assumes that current stock 
prices and the anticipated output are positively correlated and that the anticipated output has a 
negative link with the expected inflation. Consequently, real stock returns are (spuriously) 
negatively associated with expected inflation. Geske and Roll (1983) and Kaul (1987), extending 
the proxy hypothesis, propose that monetary responses from monetary policy (i.e., money supply 
processes) may also influence the stock returns-expected inflation relationship. That is, a 
counter-cyclical monetary response (e.g., easing money supply against a negative output shock) 
reinforces the negative relationship, whereas a pro-cyclical monetary response (e.g., tightening 
money supply against a negative output shock) results in the neutral or positive relation. 
On the other hand, theoretical analyses based on equilibrium models show that the relation 
between real stock returns and expected inflation could be either positive or negative depending 
on the causes of inflation. Particularly, the relationship is negative if inflation arises from non-
monetary sources (e.g., a real output shock) (Danthine and Donaldson, 1986), while it may be 
positive when inflation sources are related to monetary factors (Stulz, 1986; Lee, 1989; Marshall, 
1992; Bakshi and Chen, 1996).  
Regarding the effects of unexpected inflation on stock returns, theoretical considerations indicate 
that common stocks might be either helped or hurt by unexpected inflation, e.g., Kessel and 
Alchian (1960) with the net debtor-creditor hypothesis or Lintner (1975) with tax effects. This 
leaves the real stock returns-unexpected inflation relationship undetermined. However, grounded 
on equilibrium models, several studies, e.g., Hess and Lee (1999) and Lee (2003), empirically 
document that supply shocks, presumed mainly due to real output shocks, cause a negative real 
stock return-unexpected inflation relationship, while demand shocks (e.g., monetary and fiscal 
policy shocks) establish a positive real stock return-unexpected inflation relation.  
Hypothesis development 
It is now widely accepted that there is no direct causal relation between real stock returns and 
inflation, and that the underlying relationship merely reflects other more fundamental relations in 
the economy (Lee, et al., 2000; Lee, 2003). In this section, we show a number of relevant facts 
that may anticipate our findings regarding the literature. 
Firstly, while Fama (1981) attributes the negative link between stock returns and expected 
inflation to the negative inflation-anticipated output association, Spyrou (2004) finds a positive 
long-run relationship between inflation and output for many emerging countries where real stock 
returns are positively correlated to actual inflation. Spyrou (2004) argues that, unlike for 
developed countries, the prediction by the macroeconomic theories of the Phillip curve may 
indeed hold for emerging countries. Furthermore, since many emerging economies have 
experienced decades of inflation, market participants do not necessarily interpret the higher 
current inflation as a signal of lower future output. As a supporting evidence, several empirical 
studies find that stocks in emerging countries do provide a good hedge against inflation, 
especially in high and persistent inflation ones (see, e.g., Choudhry (2001)). Vietnam seems to be 
a good example of these arguments in the sense that high and persistent inflation cohabit with the 
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strong economic performance,8 and if this is the case we would expect that stocks in Vietnam 
can provide a good hedge against expected inflation.  
Secondly, the main sources of inflation seem to be different between Vietnam and Thailand. 
Several studies find that monetary shocks are one of the significant determinants of inflation in 
Vietnam, e.g., Camen (2006), Nguyen, et al. (2012) and Vu (2012), which shows the large 
contribution of monetary factors to inflation. In contrast, given the monetary policy adopted by 
the Bank of Thailand (BOT), this does not seem to be the case for inflation in Thailand. 
Specifically, before the 1997 Asian financial crisis, the BOT followed a fixed exchange rate 
regime, in which Thai Baht was pegged to a currency basket (in which the USD accounts for 
80%), while it has switched to the inflation targeting framework since the year of 2000 (See, e.g., 
Waiquamdee (2001); Chantanahom, et al. (2004)). Under these regimes, especially the fixed 
exchange rate regime, monetary factors (money supply) may have contributed little to inflation 
in Thailand. This conjecture is reinforced by a number of empirical studies showing that the 
money supply is not a significant (or relatively weak) determinant of inflation in Thailand, e.g., 
Mohanty and Klau (2001); Spyrou (2004). Therefore, we would expect that, according to 
theoretical analyses based on equilibrium models, stocks in Vietnam provide a better hedge 
against expected inflation than those in Thailand.     
Thirdly, Vietnam and Thailand, like other developing countries, tend to suffer from exogenous 
real shocks, e.g., oil shocks, due to the net importer position of natural resources and other 
production materials. Also, sharing institutional similarities with other Asian countries, the 
monetary authorities of Vietnam and Thailand are still highly dependent on the government and 
tend to be more prone to political influences in implementing their policies, creating strong 
fluctuations of aggregate monetary shocks in the economy (Khil and Lee, 2000). Indeed, a 
number of empirical studies indicate that determinants of inflation in these two countries are due 
to both aggregate supply and demand shocks (See, e.g.,Loungani and Swagel (2001); Mohanty 
and Klau (2001); Nguyen, et al. (2012); Vu (2012)).  
Taking all these facts into account, we would expect that the nature of the real stock returns-
inflation (expected and unexpected) relationship, and hence the inflation-hedging ability of 
stocks in Thailand and Vietnam, can be either positive or negative. It can also be different 
between both markets due to macroeconomic and institutional differences. Moreover, since the 
interaction between driving forces may change over time, the relationship could also be time-
varying.  
Data and Summary Statistics 
E. Data 
Nelson (1976) and Gultekin (1983b), among others, point out a few technical issues with the use 
of monthly Consumer Price Index (CPI) as a measurement of inflation regarding to the timing of 
CPI measurement, their public announcement and the actual rate of information flow to the 
                                                            
8
 Particularly, Vietnam has, on the one hand, shown a strong economic performance since the early 1990s, i.e. 
approximately 7.4% per annum economic growth rate, especially in recent years it had one of the highest growth 
rates in East Asia (Camen, 2006). On the other hand, it has commonly suffered from high inflation for years, e.g., 
the hyperinflation in 1980s-1990s was up to above 300% per annum, or it was recently about 8.3%, 23.1%, 5.9%, 
and 11.8% in the years 2007, 2008, 2009, and 2010, respectively (Vu, 2012). 
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market.9 Hence, we follow a number of previous studies, e.g., Bodie (1976); Fama and Schwert 
(1977); Cohn and Lessard (1981) and use quarterly data aggregated from monthly data to avoid 
the inherent technical issues of monthly CPI data.  
Monthly time series data are obtained from various sources. The stock price index of Vietnam 
(VN-INDEX) over the July 2000-December 2011 period is provided by the Hochiminh stock 
exchange (HOSE), while the stock price index of Thailand (SET-INDEX) over the period 
February 1987-December 2011 is collected from Datastream. The CPI of both countries is 
obtained from Datastream. Since economic and financial time series are usually found to show 
unit root nonstationarity (see, e.g., Nelson and Plosser (1982); Phillips (1987); Fuller (1995)), we 
transform the stock price index and CPI into returns and inflation rates, respectively using log 
changes. Both stock returns and inflation rates are stationary using the ADF and KPSS test 
statistics.10 
F. Summary Statistics 
In Table 1, panel A and panel B we report summary statistics and autocorrelation up to lag 4th for 
all variables for both Vietnam over (2000-2011) and Thailand over (1987-2011). As can be seen 
from panel A, both countries have similar average positive stock returns, while the average 
inflation rate is higher for Vietnam. The higher standard deviation for Vietnamese stocks returns 
indicates the higher risk of its stock market. Using the D'Agostino, et al. (1990) normality test, 
we cannot reject the normality of the returns for any of the countries.11 
The autocorrelation coefficients in panel B show a quick decay after the first lag for all variables. 
Noticeably, the inflation rate exhibits a high and statistically significant lag-four-coefficient 
(serial correlation) at the 5% level for Thailand. The inflation rate series shows a significant 
autocorrelation coefficient at the 1% level at the first lag for Vietnam, the coefficient is moreover 
rather large (0.55). However, only the first and second lag is significant in the AR model. Given 
these results, we use AR(4) and AR(2) models to decompose the actual inflation rates of 
Thailand and Vietnam respectively into expected and unexpected inflation rates. Both the 
portmanteau test (Ljung and Box, 1978) and the Bartlett's cumulative periodogram-based (B) test 
                                                            
9
 Particularly, CPI is not the end-of-the-month measurement, but various measurements of components over the 
month instead. Its public announcement is usually made later than the measured month or even often with long 
delays, for which these announcements may convey little additional information to the market beyond what the 
market participants directly observed or obtained from other sources. These suggest that lagged and lead inflation 
rates may convey more information, which should be taken into account by regressing the returns on the individual 
lags and leads in the inflation rates as well as other distributed lag and lead models to capture their importance. 
10
 Stationarity of all variables is checked by both the Augmented Dickey-Fuller unit root test (ADF) (Dickey and 
Fuller, 1979) and the KPSS stationarity test (Kwiatkowski, et al., 1992), since the use of the KPSS test where the 
null hypothesis is stationary time series can circumvent the problem of low power of the unit root ADF test 
(Plasmans, 2006). Optimal lag length selection for these tests is based on the Akaike Information Criterion (AIC) 
(Akaike, 1974). In fact, we also checked with the Schwartz (Bayesian) Information Criterion (BIC, SC, SBC) by 
Brennan and Schwartz (1978) and this did not change our conclusion that all the time series are stationary. Results 
are available upon request. 
11
 Stock returns: for Thailand [Skewness (p-value = 0.41), Kurtosis (p-value = 0.11), the joint-test of normality (p-
value = 0.19)], for Vietnam [Skewness (p-value = 0.77), Kurtosis (p-value = 0.10), the joint-test of normality (p-
value = 0.23)]. Inflation rates: for Thailand [Skewness (p-value = 0.06), Kurtosis (p-value = 0.00), the joint-test of 
normality (p-value = 0.00)], for Vietnam [Skewness (p-value = 0.00); Kurtosis (p-value = 0.04); the joint-test of 
normality (p-value = 0.00)]. 
. 
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(Bartlett, 1995) fail to find any remaining significant residual serial correlation, indicating the 
correct specification of the filter. 
 
Table 1. Summary statistics for the whole sample 
Panel A of this table reports the summary statistics, while panel B reports autocorrelation up to the 4th 
lag for all variables in both countries. In the table, R denotes the stock returns; π is the actual inflation 
rates; E(π) is the expected inflation rates; UE(π) is the unexpected inflation. All returns at time t are 
calculated by changes in log of the index from time (t-1) to t. Inflation rates at time t are defined as 
changes in log of the Consumer Prices Index from time (t-1) to t. Inflation rates at time t are defined 
as changes in log of the Consumer Prices Index from time (t-1) to t. The summary statistics are 
expressed in percentage unit. Returns and inflation rates are calculated by log changes of the stock 
prices index and CPI, respectively, from time (t-1) to t. Expected and unexpected inflation rates are 
decomposed from the actual inflation rates by Autoregressive (AR) model, where expected inflation 
rates are the linear prediction of the AR model and unexpected inflation rates are the residuals of the 
AR model: Vietnam N  0.01 	 0.74N'+  0.35N' and Thailand N  0.0068	0.2526N'9. *** and ** indicate the significance at the 1% and 5% levels, respectively.  
               Thailand (1987Q1-2011Q4)  Vietnam (2000Q2-2011Q4) 
Panel A. Summary statistics (%)                                                                                                                                   
R   π E(π) UE(π)  R π E(π) UE(π) 
Mean 3.01   0.91 0.91 0.00  3.24 2.10 2.17 0.00 
Median 2.82   0.90 0.90 0.05  1.26 1.42 1.94 -0.18 
Min 
-54.99   -4.13 -0.37 -5.15  -71.61 
-
1.63 -0.92 -3.08 
Max 60.14   4.98 1.93 3.85  61.93 8.80 6.16 4.61 
Std 18.67   1.16 0.30 1.14  26.33 2.18 1.37 1.73 
Skewness -0.19   -0.46 -0.46 -0.67  -0.10 1.26 0.57 0.37 
Kurtosis 3.75   7.04 7.01 7.52  4.01 4.54 3.47 2.75 
N 100   100 96 96  46 46 44 44 
Panel B. Autocorrelation 
Lags R   π    R 
 
π   
1 -0.14   0.09    0.10  0.55***   
2 0.07   -0.14    0.03  0.06   
3 0.01   -0.04    -0.01  -0.07   
4 0.05   0.25**    -0.04  0.07   
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Empirical results  
G. Regression results for the whole sample 
Table 2 presents the regression results of stock returns on actual inflation rates for Thailand and 
Vietnam. The results show a negative but not statistically significant relationship between stock 
returns and actual inflation for both countries. Although not statistically significant, the negative 
coefficients are consistent with previous studies (e.g., Khil and Lee (2000); Wongbangpo and 
Sharma (2002); Spyrou (2004)). Furthermore, given the large standard errors, both coefficients 
are not statistically different from neither one nor zero as can be seen from the table. We hence 
cannot reject the fact that stock returns may move in one-to-one correspondence with ex post 
inflation, i.e., stock markets in both country may possibly provide a complete hedge against the 
ex post inflation. 
Table 2. Regression results of stocks returns on actual inflation rates for Thailand and 
Vietnam. 
The table reports the regression results of stock returns on actual inflation rates at the 
contemporaneous term [equation (4)], as presented below for convenience, for both countries. In 
the table, R denotes the stock returns; π is the actual inflation rate; Z is the number of 
observations, [ is the adjusted R-squared; 4 is the F-test. All returns at time t are calculated by 
changes in log of the index from time (t-1) to t. Inflation rates at time t are defined as changes in 
log of the Consumer Prices Index from time (t-1) to t, while stock returns at time t are defined as 
changes in log of stock prices index from time (t-1) to t. The t-values for testing the hypothesis \: P  1 are shown in the brackets next to the coefficients, and the robust t-values for testing 
the hypothesis \: O  0 or \: P  0 are reported in the parentheses below the coefficients. 
(***), (**) and (*) indicate the significance at the 1%, 5% and 10% levels, respectively.   O 	PN 	 Q      (4) 
 O P  Z [ 4 
Panel A. Thailand 




   
Panel B. Vietnam 




   
 
Table 3 reports regression results for stock returns on expected and unexpected inflation rates for 
both Vietnam and Thailand. As can be seen from the table, results for both countries share a 
similar pattern, i.e., the coefficients on both expected and unexpected inflation are negative. 
These findings are again corroborated by previous studies (e.g., Wong and Wu (2003); Al-
Khazali and Pyun (2004)). Nevertheless, owing to the relatively large standard errors, none of 
these coefficients is significantly different from zero or one. In other words, the results cannot 
reject the Fisher hypothesis of a one-to-one relationship between stock returns and the ex-ante 
inflation for both countries. Moreover, both coefficients on expected and unexpected inflation 
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are found to be statistically jointly indistinguishable from zero and unity using an F-test (H: β γ  0;	H: β  γ  1). 
 
Table 3. Regression results of stocks returns on both expected and unexpected inflation rates for 
Thailand and Vietnam. 
The table reports the regression results of stock returns on both expected and unexpected inflation rates 
at the contemporaneous term [equation (5)], as presented below for convenience, for both countries. In 
the table, R denotes the stock returns; π is the actual inflation rate; Z is the number of observations, [ 
is the adjusted R-squared; 4 is the F-test. All returns at time t are calculated by changes in log of the 
index from time (t-1) to t. All returns at time t are calculated by changes in log of the stock prices index 
from time (t-1) to t. Inflation rates at time t are defined as changes in log of the Consumer Prices Index 
from time (t-1) to t, while stock returns at time t are defined as changes in log of stock prices index 
from time (t-1) to t. Expected and unexpected inflation rates are decomposed from the actual inflation 
rates by Autoregressive (AR) model, where expected inflation rates are the linear prediction of the AR 
model and unexpected inflation rates are the residuals of the AR model: Vietnam N  0.01 	0.74N'+  0.35N' and Thailand N  0.0068	 0.2526N'9. The t-values for testing the 
hypothesis \: P  1 or \:   1	or \: R  1	are shown in the brackets next to the coefficients, and 
the robust t-values for testing the hypothesis \: O  0 or \: P  0 or \:   0 or \:   0	or \: R  0 are reported in the parentheses below the coefficients. (***), (**) and (*) indicate 
significance at the 1%, 5% and 10% level, respectively.    	 6N 	 R:6N 	 S     (5) 
    R  Z [ 4 
Panel A : Thailand  
R 0.04 -1.67 [-0.46] -0.30 [-0.61] 96 0.00 0.05 
(0.72)  (-0.29)  (-0.14) 
F-value for testing the null hypothesis that   R  	1: 0.26, and that   R  	0: 0.05 
Panel B : Vietnam 
R 0.04 -1.13 [-0.89] -2.23 [-1.22] 44 0.03 0.37 
(0.64)  (-0.47)  (-0.84) 
F-value for testing the null hypothesis that   R  	1: 0.86, and that   R  	0: 0.37 
 
H. Time-varying analyses 
It is well known that structural changes such as economic shocks, market crises and various 
institutional reforms may cause instability in the stock return-inflation relationship. In order to 
study potential time variation, we choose break points based on exogenous changes that may 
have impacted the stock return-inflation relations. 
In this study, we divide the sample for Thailand into four sub-periods given the significant 
changes of the Thai economy as follows. The first sub-period, before the 1997 Asian financial 
crisis, is from Q1 1987 till Q2 1997. During this period, Thailand achieved strong economic 
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growth and was recognized as one of the world’s fastest growing economies (see, e.g., Endo 
(2000) and Morrison (2003)). The booming of the export-driven economy, together with strong 
capital inflows, accelerated the increase in stock prices over time.12 However, Thailand also had 
a commendable record on inflation due to several reasons. Under the fixed exchange rate regime 
(i.e., 1 USD = 25 Baht), inflation was effectively anchored at a level comparable with low 
inflation rates in the U.S. over this period. In addition, domestic demand was kept in line with 
production capacity thanks to countercyclical monetary policy and a cautious fiscal stance. 
Finally, Thai government was also very successful in controlling firms’ production costs by 
maintaining a moderate increase in labour costs, liberalizing trade, and so on (see, e.g., 
Waiquamdee (2001); Buddhari and Chensavasdijai (2003)). The second sub-period is from 
1997:Q3 till 2003:Q3. This sub-period is marked by the 1997 Asian financial crisis in which the 
Thai economy was receiving financial assistance from and therefore under the tight control of 
IMF. Next, we separate the effects of natural and political shocks to Thai economy from Q4 
2003 till Q4 2008. This sub-period experienced the outbreak avian flu in 2003, especially the 
tsunami in 2005 and the rises in rice and oil prices, etc. (see, e.g., Unit and Britain (2005)). In 
addition, this period also witnessed the severe instability of Thai politics, i.e., one coup by 
military forces and about 3 political demonstrations by oppositional parties were made, and 
especially, four prime ministers alternatively came into office in 2008. Given these shocks, many 
policies, both fiscal and monetary, were implemented to stimulate economic growth. E.g., after 
the tsunami, the government spent about 0.77 billion of USD to reconstruct the tsunami-affected 
areas, reduced and exempted tax for victims from the disaster and disbursed about 1 billion of 
USD at low interest rates. In 2008, another 3.3 billion-USD stimulus package referred to as 
“Thai Kem-Kaeng” was launched to stabilize the economy. This package comprises low interest 
loans and subsidies, e.g., free education programmes, create jobs, provide low-interest loans to 
farmers, lower water and electricity charges, free rides on some of Bangkok's public buses and 
free third-class train rides nationwide (see, also, e.g., Unit and Britain (2005)). Hence, during this 
period, inflation in Thailand may be mainly due to domestic demand, especially from the public 
sector (see, e.g., Jongwanich and Park (2011)).  
Equation (4) incorporated with n dummies takes the following form: 




where b is a dummy variable for the ith sub-period, the subscript of the coefficients refers to the 
respective sub-period and 
 is the error term. 
Equation (5) incorporated with n dummies reads 
                                                            
12
 SET index increased up to the highest level about 1 600 points in 1993 from 207 points in 1986 before dropping 
back to 831 points in 1996 before the 1997 Asian financial crisis. See also, e.g., Narayan and Narayan (2012). 
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  `a+ 	0  `a+b`1+ 	`a+6'+N	0  `a+b`1+ 6'+N	 R`a+:6'+N 	0R  R`a+b
`
1+ :6'+N	 c ,																																																																																																			7 
where c 	is the error term.                                                                                                         
Table 4. Summary statistics for sub-samples for Thailand 
This table reports summary statistics for sub-samples for Thailand. In the table, R are the stock returns; π is 
the actual inflation rate; E(π) is the expected inflation rate and UE(π) is the unexpected inflation rate. The 
summary statistics are expressed in percentages. Returns and inflation rates are calculated as the log 
changes of the stock price index and CPI, respectively, from time (t-1) to t. Expected and unexpected 
inflation rates are decomposed from the actual inflation rates by Autoregressive (AR) model estimation, 
where expected inflation rates are the linear prediction of the AR model and unexpected inflation rates are 
the residuals of the AR model N  0.0068 	 0.2526N'9. 
Panel A. Sub-period 1 (1987Q1-1997Q2) 
Variable 
(%) Mean Median Min Max Std Skewness Kurtosis N 
R 4.51 5.13 -36.53 60.14 19.90 7.09 3.32 42 
π 1.18 1.28 -0.84 2.94 0.84 -36.34 2.83 42 
E(π) 0.97 1.01 0.46 1.42 0.22 -37.71 2.64 38 
UE(π) 0.23 0.32 -1.51 1.84 0.78 -29.59 2.54 38 
Panel B. Sub-period 2 (1997Q3-2003Q3) 
Variable 
(%) Mean Median Min Max Std Skewness Kurtosis N 
R 0.34 4.25 -54.99 36.75 22.43 -0.55 2.90 25 
π 0.62 0.47 -0.94 3.68 1.04 1.22 4.92 25 
E(π) 0.86 0.85 0.44 1.61 0.27 0.90 4.25 25 
UE(π) -0.24 -0.27 -1.99 2.65 1.05 0.78 4.05 25 
Panel C. Sub-period 3 (2003Q4-2008Q4) 
Variable 
(%) Mean Median Min Max Std Skewness Kurtosis N 
R 0.43 1.84 -26.24 37.27 13.61 0.23 4.65 21 
π 0.75 1.12 -4.13 4.98 1.86 -0.50 4.55 21 
E(π) 0.88 0.85 0.54 1.43 0.22 0.52 2.73 21 
UE(π) -0.13 0.36 -5.15 3.85 1.82 -0.68 4.79 21 
Panel D. Sub-period 4 (2009Q1-2011Q4) 
Variable 
(%) Mean Median Min Max Std Skewness Kurtosis N 
International Research Journal of Applied Finance         ISSN 2229 – 6891   
Vol. IV  Issue – 10  October, 2013 
1293 
 
R 7.85 4.72 -12.09 35.82 12.76 0.70 3.14 12 
π 0.83 0.76 -0.08 1.84 0.60 0.18 1.78 12 
E(π) 0.82 0.87 -0.37 1.93 0.56 -0.36 3.80 12 
UE(π) 0.01 0.14 -0.88 0.92 0.61 -0.09 1.70 12 
 
Focusing on Thailand, Table 4 illustrates some of the main characteristics of stock returns and 
inflation over the four sub-periods under study. The first sub-period has an average inflation of 
1.18%, while the mean inflation is below 1% for the other three sub-periods (i.e., varying from 
0.62% to 0.83%). In terms of standard deviation of inflation, the last sub-period has the lowest 
one at 0.6%, followed by the first sub-period with 0.84%, and the second sub-period is the next 
at 1.04%. The third sub-period possesses the highest standard deviation of 1.86%. That the 
average inflation is approximate equal over the last three sub-periods can be attributed to the 
implementation of inflation targeting by the Bank of Thailand (BOT) since 2000. In general, 
Thai inflation has not been exceptionally high. The average inflation rates only show minor 
differences over the various sub-periods. As for stock returns, of all the sub-periods the second 
one indicates the lowest average returns at 0.34% with the highest standard deviation of 22.43%, 
obviously owning to its coverage of the 1997 Asian financial crisis period. The third sub-period 
has the next lowest average returns of 0.43% with a standard deviation of 13.61%, followed by 
the first sub-period where the average returns gains 4.51% and the standard deviation stays at 
19.9%. The highest average stock returns reaches at 7.85% with a standard deviation of 12.76% 
in the last sub-period. 
As for Vietnam, we indeed identify three possible break points for Vietnam’s stock market. 
Specifically, in March 2002, the stock market switched from three trading days a week to daily 
trading, thereby significantly increasing market liquidity. Another possible switching point is 
around the beginning of 2006 when several important institutional reforms took place. E.g., 
foreign investors were allowed to hold up to 49% ownership of Vietnamese listed non-financial 
firms. Moreover, this year was also marked with the introduction of new security regulation 
remedying the shortcomings of the existing legal framework and facilitating market 
development. In addition, in the same year, the Hanoi stock exchange was officially opened for 
trading.13 The joint effects of these facts significantly affect the stock market in terms of its 
liquidity and market capitalization. On the other hand, the sample period also experienced 
several salient macroeconomic features that relate to the inflation fluctuations. First, inflation 
was negative over 2000-2001 (See, e.g., Vu (2012)), and in 2002 stayed at one of the modest 
rates since the 1990s, meanwhile the economy had just recovered from the Asian financial crisis. 
Second, during 2004-2005, the accelerated economic expansion and the sharp growth in credit 
and broad money put pressure on inflation due to excess demand. At about the same time, 
droughts, the breakout of avian flu and other external shocks such as rising in rice and oil prices 
resulted in supply shocks to the economy. Finally, the year of 2008 witnessed solid inflation-
curbing efforts of the government following an alarming inflation rate due to the “overheated” 
economy in 2007 and the dramatic surge in oil and commodity prices.  The tight monetary policy 
and the reducing import to cut the current account deficit were employed (see, e.g., Nguyen, et 
al. (2012)). The measures implemented by the government in concert with the world financial 
crisis in 2008-2009 caused significant supply shocks to the economy during these years. Given 
                                                            
13
 Hanoi stock exchange was established in March 2005, but started trading in April 2006.  
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these facts, we assume that the drivers of inflation in Vietnam have highly fluctuated over our 
sample. Our conjecture seems to be corroborated by Vu (2012), who finds that demand shocks 
were the main determinants of the inflation in the period 2004Q1-2008Q3, while supply shocks 
were more important in the period 2008Q1-2010Q4.  
Taking these structural changes into account, we incorporate two dummies defined by two break 
points, i.e., March 2002 and January 2006, to check the stability of the stock return-inflation 
relationship in Vietnam. 
Table 5 presents the summary statistics for the sub-samples for Vietnam. Notice that the 
difference in the average ex post quarterly inflation rates is fairly large, varying from 0.57% in 
the first sub-period to 2.94% in the last. The averages disguise the presence of deflationary 
periods and the maximum of 8.8% was reached in the third sub-sample. Overall, we can consider 
the first sub-period as one with extremely low inflation, the second one as a period characterized 
by medium inflation and the third period as a high inflation level period. Also, note that the 
standard deviation of inflation also goes the same direction as its mean, i.e., while the first sub-
period has a smallest value of 1.04%, the second and third sub-period shows a medium and 
highest level of 1.40% and 2.48%, respectively. On the other hand, comparing stock returns 
characteristics over three sub-periods reveals a few remarkable points. The first sub-period 
displays the largest average returns of 9.69% but also highest standard deviation of 45.61%, 
while the second sub-period shows the medium average returns of 2.86% and the lowest standard 
deviation of 16.89%. In the last sub-period, the mean of returns is at the lowest level at 1.6% and 
the standard deviation stay at the medium level at 24.98%. Moreover, the range of returns in the 
first sub-period is very high, from -71.61% to 61.93%, which may be due to the high illiquidity 
of the stock market in this sub-period.  
 
Table 5. Summary statistics for sub-samples for Vietnam 
This table reports the summary statistics for sub-samples for Vietnam. In the table, R are the stock 
returns; π is the actual inflation rate; E(π) is the expected inflation rate and UE(π) is the 
unexpected inflation rate. The summary statistics are expressed in percentage. Returns and 
inflation rates are calculated as the log changes of the stock prices index and CPI, respectively, 
from time (t-1) to t. Expected and unexpected inflation rates are decomposed from the actual 
inflation rates by Autoregressive (AR) model, where expected inflation rates are the linear 
prediction of the AR model and unexpected inflation rates are the residuals of the AR model N  0.01 	 0.74N'+  0.35N'.  
Panel A. Sub-period 1 (2000Q2-2002Q1) 
Variable 
(%) Mean Median Min Max Std Skewness Kurtosis N 
R 9.69 17.28 -71.61 61.93 45.61 -0.61 2.50 7 
π 0.57 0.34 -0.66 2.47 1.04 0.75 2.66 7 
E(π) 1.48 1.77 0.83 2.14 0.61 -0.25 1.28 5 
UE(π) -0.89 -0.87 -2.24 0.63 1.08 0.21 2.02 5 
Panel B. Sub-period 2 (2002Q2-2005Q4) 
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(%) Mean Median Min Max Std Skewness Kurtosis N 
R 2.86 0.95 -23.17 50.8 16.89 1.40 5.56 15 
π 1.47 1.31 -0.37 4.81 1.40 0.88 3.46 15 
E(π) 1.91 1.48 0.19 4.41 1.13 0.74 2.89 15 
UE(π) -0.44 -0.40 -3.08 2.42 1.57 0.13 2.50 15 
Panel C. Sub-period 3 (2006Q1-2011Q4) 
Variable 
(%) Mean Median Min Max Std Skewness Kurtosis N 
R 1.60 1.23 -58.42 49.32 24.98 -0.04 3.30 24 
π 2.94 2.20 -1.63 8.80 2.48 0.83 3.25 24 
E(π) 2.48 2.14 -0.92 6.16 1.55 0.18 3.13 24 
UE(π) 0.46 0.30 -2.86 4.61 1.83 0.20 2.50 24 
 
Table 6 shows a summary of the regression results for equations (4) and (5) incorporated with 
three dummies for the four sub-periods for Thailand, i.e., equations (8) and (9), respectively.14 
Moreover, a summary of all results for Thailand can also be found in Table 8. 
Results from equation (8) show that the relation between ex post stock returns and inflation is 
consistently negative for all sub-periods, except the 3rd sub-period. At 10% significance level the 
regression coefficient for third sub-period turns to be significantly positive. Although the 
coefficient is greater than one (2.54), it is not statistically indistinguishable from unity. This does 
not exclude the ex post hedging ability of stocks against inflation in this sub-period, i.e., the 
stock market might be able to provide a complete hedge against the ex post inflation. Also notice 
that a one-to-one relation between stock returns and ex post inflation is rejected at the 10% level 
for the last sub-period.  
Regarding results from equation (9), the regression coefficients on both expected and unexpected 
inflation are negative for the 1st sub-period, but only that on expected inflation is statistically 
significant different from zero at the 5% level. These findings are similar to those by Al-Khazali 
and Pyun (2004). Furthermore, the coefficient is substantially large (-31.12) and is statistically 
distinguishable from unity at the 5% level. We therefore can sufficiently reject the Fisher 
hypothesis, given the results for this sub-period. A number of reasons may explain the “super-
perverse hedge” against expected inflation of stocks in this sub-period. First, the negative link 
between anticipated output and inflation as assumed in the proxy hypothesis by Fama (1981) 
may be reinforced by the countercyclical monetary and fiscal policies during economic 
expansions, according to  Geske and Roll (1983) and Kaul (1987), as in this sub-period. Another 
reason could be that since the main causes of inflation over this sub-period are from non-
monetary factors (i.e., supply shocks), stocks are negatively related to expected inflation with 
respect to the equilibrium model-based theoretical analyses. Recall that in this period the Bank of 
Thailand conducted a fixed exchange rate regime in which shocks to aggregate demand are 
                                                            
14
 The F-tests for the stability of coefficients over sub-periods are rejected at the 10% level for both equations.  
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mainly absorbed by current account adjustments, therefore only slightly influencing inflation 
(see, e.g., Chantanahom, et al. (2004)). This leaves the fluctuations in inflation to be explained 
mainly by supply shocks.  
As for the other three sub-periods, due to the large standard errors not any of the coefficients on 
expected inflation is statistically significant different from either zero or one. Only the 
coefficient on unexpected inflation for the 3rd sub-period is significantly positive at the 5% level, 
while the other coefficients are not statistically significant different from zero at the conventional 
levels. Moreover, in the last sub-period the coefficient on unexpected inflation is statistically 
distinguishable from unity at the 10% level, rejecting a complete hedge against news on inflation 
of stocks. 
That stock returns are not significantly related to expected inflation for the last three sub-periods 
could be attributed to the successful adoption of the inflation targeting framework by the Bank of 
Thailand since 2000 (see, e.g., Siregar and Goo (2010)). The effectively anchoring of 
inflationary expectations by the private sector may significantly reduce the motives to hedge 
against expected inflation, leaving unexpected inflation as a main concern to hedge for stock 
investors.  
We can observe that especially in the first sub-period where the inflation is the highest, we find 
that the Fisher hypothesis is strongly rejected and that stocks provide a “super perverse hedge” 
against ex ante inflation. 
Table 6. Time-varying analysis for both regressions on actual inflation and on both expected and 
unexpected inflation for Thailand. 
The table reports the regression results of stock returns on actual, expected and unexpected 
inflation rates at the contemporaneous term [equations (4) and (5)] with dummies for sub-periods 
for Thailand, as presented below for convenience. There are four sub-periods, so three dummies 
are employed: b+ is a dummy variable for the 1st sub-period [1987Q1-1997Q2] (b+  1 if the 1st 
sub-period and b+  0, otherwise); b is a dummy variable for the 2nd sub-period [1997Q3-
2003Q3] (b  1 if the 2nd sub-period and b  0, otherwise); b@ is a dummy variable for the 
3rd sub-period [2003Q4-2008Q4] (b@  1 if the 3rd sub-period and b@  0, otherwise); The 4th 
sub-period [2009Q1-2011Q4] is the base case. The subscript of the coefficients refers to the 
respective sub-period. In the table, R denotes the stock returns; π is the actual inflation rates; Z is 
the number of observations, [ is the adjusted R-squared; 4 is the F-test. All returns at time t are 
calculated by changes in logs of the index from time (t-1) to t. Inflation rates at time t are defined 
as changes in logs of the Consumer Price Index from time (t-1) to t. Inflation rates at time t are 
defined as changes in logs of the Consumer Price Index from time (t-1) to t. Expected and 
unexpected inflation rates are decomposed from the actual inflation rates by an Autoregressive 
(AR)(4) model, where expected inflation rates are a linear prediction of the AR model and 
unexpected inflation rates are the residuals of this AR model: N  0.0068	 0.2526N'9. The 
t-values for testing the hypothesis \: P  1 or \:   1	or \: R  1	are shown in the brackets 
next to the coefficients, and the robust t-values for testing the hypothesis \: O  0 or \: P  0 
or \:   0 or \:   0	or \: R  0 are reported in the parentheses below the coefficients. 
(***), (**) and (*) indicate significance at the 1%, 5% and 10% levels, respectively.   O9 	 O+ O9b+ 	 O O9b	O@  O9b@ 	P9N 	 P+ P9b+N 	 PP9bN 	 P@  P9b@N 	 d 																																																															8 
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  9 	 +  9b+ 	   9b 		@  9b@ 	 96'+N 	 +  9b+6'+N 	  9b6'+N 	 @  9b@6'+N 		R9:6'+N                                                                                                            9 									 R+  R9b+:6'+N 	 R  R9b:6'+N 	 R@  R9b@:6'+N 	 f 															 
 
Equation (8) (9) P+  -3.43 [-1.40] +  -31.12 [-2.32]** 
   (-1.08)    (-2.25)** P  -5.58 [-1.40]   7.34 [0.72] 
   (-1.19)    (0.84) P@  2.54 [1.11] @  -4.83 [-0.66] 
   (1.84)*     (-0.55) P9  -3.27   [-1.67]* 9  2.67 [0.40] 
   (-1.28)     (0.63) O+  0.09  R+  -0.29 [-0.35] 
   (0.00)    (-0.1) O  0.05  R  -5.83 [-1.63] 
   (0.41)    (-1.39) O@  -0.01  R@  2.74 [1.28] 
   (-1.98)**    (2.01)** O9  0.11  R9  -7.59 [-1.83]* 
   (2.70)***    (-1.62) 
 
   +  0.35  
       (2.35)** 
      -0.07  
       (-0.84) 
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   @  0.05  
       (0.62) 
    9  0.06  
       (0.93) Z   100   96 [   0.06   0.03 4   1.28   1.81* 4-test for dummy  2.39* 6N  2.26* 





Table 7. Time-varying analysis for both regressions on actual inflation and on both expected and 
unexpected inflation for Vietnam. 
The table reports the regression results of stock returns on actual, expected and unexpected 
inflation rates at the contemporaneous term [equations (4) and (5)] with dummies for sub-periods 
for Vietnam, as presented below for convenience. There are three sub-periods, so two dummies are 
employed: b+ is a dummy variable for the 1st sub-period [2000Q2-2002Q1] (b+  1 if the 1st sub-
period and b+  0, otherwise); b is a dummy variable for the 2nd sub-period [2002Q2-2005Q4] 
(b  1 if the 2nd sub-period and b  0, otherwise); The 3rd sub-period [2006Q1-2011Q4] is the 
base case. The subscript of the coefficients refers to the respective sub-period. In the table, R 
denotes the stock returns; π is the actual inflation rates; Z is the number of observations, [ is the 
adjusted R-squared; 4 is the F-test. All returns at time t are calculated by changes in logs of the 
index from time (t-1) to t. Inflation rates at time t are defined as changes in logs of the Consumer 
Price Index from time (t-1) to t. Inflation rates at time t are defined as changes in logs of the 
Consumer Prices Index from time (t-1) to t. Expected and unexpected inflation rates are 
decomposed from the actual inflation rates by an Autoregressive (AR) model, where expected 
inflation rates are a linear prediction of this AR model and unexpected inflation rates are the 
residuals of the AR model: Vietnam N  0.01 	 0.74N'+  0.35N'. The t-values for testing 
the hypothesis \: P  1 or \:   1	or \: R  1	are shown in the brackets next to the 
coefficients, and the robust t-values for testing the hypothesis \: O  0 or \: P  0 or \:   0 
or \:   0	or \: R  0 are reported in the parentheses below the coefficients. (***), (**) and (*) 
indicate significance at the 1%, 5% and 10% levels, respectively.   O@ 	 O+  O@b+ 	 O  O@b 	P@N 	 P+ P@b+N 	 P P@bN		g 																																																									10 
   @ 	 +  @b+ 	   @b 	 @6'+N 	 +  @b+6'+N 	  @b6'+N 
International Research Journal of Applied Finance         ISSN 2229 – 6891   
Vol. IV  Issue – 10  October, 2013 
1299 
 
        11 
         		R@:6'+N 	 R+  R@b+:6'+N 	 R  R@b:6'+N 	 h	 
Equation (10) (11) P+  -14.28 [-3.46]*** +  7.89  [0.32] 
   (-3.23)***    (0.36) P  6.06 [1.65]   4.60 [1.77]* 
   (1.97)**    (2.26)** P@  -3.11 [-1.83]* @  -1.73 [-0.90] 
   (-1.38)     (-0.57) O+  0.18  R+  -26.97 [-3.26]*** 
   (1.58)    (-3.15)*** O  -0.06  R  6.43 [1.44] 
   (-1.88)*    (1.70)* O@  0.11  R@  -4.12 [-1.90]* 
   (1.44)    (-1.53) 
 
   +  -0.36  
       (-1.07) 
 
     -0.03  
       (-0.98) 
    @  0.08  
       (0.78) Z  46    44 [  0.02    0.04 4  4.98***    4.12*** 4-test for dummy 7.49***  6N  1.56 
coefficients are 0   :6N  6.66*** 
Table 7 shows a summary of the regression results of equations (4) and (5) incorporated with two 
dummies15 for the three sub-periods for Vietnam, i.e., equations (10) and (11), respectively.16 In 
addition, a summary of all results for Vietnam can also be found in Table 9. 
Although stock returns show a negative (but not statistically significant) relation to ex post 
inflation for the whole sample (see Table 2), the relationship, as can be seen from the results of 
equation (10), becomes positive and significantly different from zero at the 5% level for the 2nd 
                                                            
15
 Even though we are free to choose the base case in estimation, we also estimate these specifications using the 1st 
sub-period with the least number of observations as the base case to check the stability of our results. Yet, we do 
find that the estimated results are the same between the two cases. 
16
 The F-tests for the stability of coefficients over sub-periods are strongly rejected at the 1% for both equations.  
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sub-period. Even though relatively large, the coefficient is statistically indistinguishable from 
unity in that sub-period, implying that stocks can possibly provide a complete hedge against ex 
post inflation over this sub-period. The negative stock return-ex post inflation relation remains 
for the other two sub-periods but is statistically significant only for the 1st sub-period, in which 
its one-for-one correspondence is rejected at the 1% and 10% levels for the 1st sub-period and 
last sub-period, respectively. Given the relatively large and negative coefficient for the 1st sub-
period (-14.28), stocks seem to show a “super-perverse hedge” against the ex post inflation over 
the period. 
Regarding the results for equation (11), the coefficient on expected inflation is negative just for 
the last sub-period, while it is positive for the first two. Yet, only the coefficient for the 2nd sub-
period is statistically significant different from both zero and one at the 5% and 10% levels, 
respectively; moreover its size is relatively large (4.60). These results do not just reject the Fisher 
hypothesis, i.e. a one-to-one relation between stock returns and expected inflation, but also 
indicate a more-than-complete hedge against ex ante inflation of the stock market in this period. 
We may attribute this large coefficient to a number of possibilities. There may exist a time-
varying stock risk premium in Vietnam, a possibility that was raised by Gultekin (1983a) for the 
U.S. stock market and Lee, et al. (2000) for the German stock market. That is, investors simply 
require a higher real return for taking the same risk. Another possibility is due to the “speculative 
bubble” of the stock market of Vietnam, which was recognized by public opinion17 and 
documented by Ha (2010). Due to the market mania18 over about 2003-2006,19 nominal stock 
prices were rapidly increasing. Rational investors might anticipate such market reactions, and the 
expected real stock returns would increase faster than the rise in expected inflation. Stocks then 
become a “super hedge” against expected inflation (see Lee, et al. (2000)). Finally, this could be, 
according to Kaul (1987), due to the pro-cyclical monetary policy by the State Bank of Vietnam 
(SBV) during the period 2004-2005 as we mentioned above.  
Turning now to the relationship with unexpected inflation, the coefficient is consistently negative 
for the first and last sub-periods, but is positive for the 2nd one. However, while the coefficients 
for the first two sub-periods are significantly different from zero at the 1% and 10% levels 
respectively, that is not the case for the coefficient for the last sub-period. One of the most 
striking results is that the coefficient for the first sub-period is very large (-26.97) and 
statistically distinguishable from one, which again shows a “super-perverse hedge” against the 
unexpected inflation over this period. The coefficient for the 2nd sub-period, although large 
(6.43), is statistically indistinguishable from one, which cannot reject that stock market may 
provide a complete hedge against unexpected inflation. Conversely, the coefficient for the last 
sub-period is statistically different from one at the 10% level, leading to the rejection of one-for-
one correspondence between stock returns and news in inflation in this sub-period.  
Interestingly, we can observe that in the 2nd period where the inflation is moderate, the stock 
market can provide a good hedge against both ex ante and unexpected inflation. These findings 
seem to reconcile with the stylized fact that sustained inflation has a deteriorating consequence 
                                                            
17
 See, e.g., Vietnamese shares: The fall of Ho Chi Minh city – The Economist   
(http://www.economist.com/node/10976054), or Vietnam market slump may offer bargains – The New York Times 
(http://www.nytimes.com/2008/04/07/business/worldbusiness/07iht-rtrinvest08.1.11720286.html). 
18
 See, e.g., Vietnam’s Stock Exchange Takes Off: How do you say Bubble in Vietnamese? 
(http://www.dailyreckoning.com.au/vietnam/2007/02/23/). 
19
 The market index (VNINDEX) over 5 years (2003-2007) was 166, 239, 307, 751, and 927 points, respectively, in 
which the highest level reached at about 1, 150 points in March 2007.    
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on the long-run real activity of an economy, whereas inflation at low-to-moderate rates has 
positive influences for economic growth, and hence for stock returns (see, e.g., De Alessi (1964); 
(1975)). This is especially logical for Vietnam, a high inflation but also high economic growth 
country, as discussed above.   
Besides, it should be noted that given the limited number of observations and unrepresentative 
characteristics (e.g., illiquid stock market and deflationary duration) of the 1st sub-period, the 
empirical findings from this sub-period should be interpreted with caution and should not 
influence on our general conclusions. 
Positioning empirical results in the literature 
A summary of all our empirical results is shown in Table 8 and Table 9. Several points can be 
observed from these two tables. First, our empirical results based on the full sample are 
consistent with the previous empirical studies in the sense that we find a negative (although not 
statistically significant) relationship between stock returns and inflation (ex post, ex ante and 
unexpected). Still, we fail to reject the Fisher hypothesis as well as the conventional expectation 
that nominal stock returns are positively and (and even on a one-to-one basis) correlated with 
(expected or actual) inflation (Lintner, 1975; Groenewold, et al., 1997). 
The relationship between stock returns and inflation (ex post, ex ante and unexpected) for both 
countries does show a time-varying nature. In line with the hypothesis by Hess and Lee (1999) 
and Lee (2003) we observe that the association of stock returns with actual inflation in terms of 
both magnitude and sign is mainly driven by its link with unexpected inflation that is negative 
due to real output shocks and positive owning to monetary demand shocks. In fact, the changing 
in sign of the stock return-unexpected inflation relation over sub-periods clearly depends on the 
main causes of inflation. For example, for Thailand the negative sign of the coefficients on 
unexpected inflation for the 2nd and last sub-periods tends to correspond with the relative 
importance of supply shocks on inflation due to the 1997 Asian financial crisis and the world 
financial crisis in 2008-2009. On the other hand, the significantly positive sign of the coefficient 
for the 3rd sub-period (2003Q4-2008Q4) coincides with the relative importance of demand 
shocks on inflation, which may be due to the effects of loose fiscal and monetary stances by the 
Thai government to stimulate economic growth over this sub-period as we mentioned above. 
Similarly, for Vietnam the change in the coefficient sign on unexpected inflation from positive 
for the 2nd sub-period (2002Q2-2005Q4) to negative (but not significant) for the 3rd sub-period 
(2006Q1-2011Q4) also shows the fluctuations of main inflation determinants in the economy. 
That is, demand shocks are the main causes for inflation in the former sub-period, while supply 
shocks are more important factors for inflation in the latter (see, Vu (2012)). These findings are 
highly consistent with our expectation. 
A comparison of results for both countries reveals that differences in macroeconomic and 
institutional features between the two countries do influence on the stock return-expected 
inflation relationship. More specifically, the implementation of monetary fashion by the Bank of 
Thailand (BOT) resulted in the large contribution of non-monetary sources (e.g., real factor 
shocks) into inflation of the country, which in turn reduces (or even destroys) the hedging 
capability of its stock market. As can be seen from Table 8, not a single sub-period for Thailand 
with a statistically significantly positive (but negative instead) relationship between stock returns 
and ex ante inflation is observed. As for Vietnam, shown in Table 9, the stock market does 
provide a good hedge (even a “super hedge”) against ex ante inflation in the second sub-period 
(2002Q2-2005Q4), which is in accordance with other empirical studies for high inflation 
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emerging countries (e.g., Choudhry (2001)). These results again support our previous conjecture 
above according to theoretical analyses based on equilibrium models further reinforced by the 
typical economic characteristics of Vietnam (i.e., high and persistent inflation cohabiting with a 
strong economic performance).  
Overall, the empirical results seem to support our hypotheses, in which they tend to be highly 
consistent with the literature.  
Conclusion 
This paper examines the inflation-hedging properties of stocks in Thailand and Vietnam. For the 
whole samples, we find, consistent with previous empirical research, that nominal stock returns 
are negatively (although not statistically significantly) correlated to ex post inflation rates in both 
countries. We fail to reject the fact that common stocks may provide a complete hedge against ex 
post inflation due to relatively large standard errors of the coefficients. Estimating an ex ante 
model, we find that nominal stock returns are insignificantly negatively related to both expected 
and unexpected inflation. We also cannot reject either the Fisher hypothesis of a one-to-one 
relationship between stock returns and the ex-ante inflation or a complete hedge against surprises 
in inflation of stocks.  
Conducting time-varying analyses, some interesting points are revealed. We find for both 
countries that the relationship between nominal stock returns and inflation (ex post, ex ante and 
unexpected) is time-varying, in which the ex post relation, consistent with the literature (e.g., 
Hess and Lee (1999) and Lee (2003)), is driven by that between nominal stock returns and 
unexpected inflation. Moreover, the stock return-unexpected inflation association is negative in 
sub-periods where real supply shocks tend to be dominant sources of inflation, and is positive in 
ones where monetary demand shocks are more relative importance. Also, we find that 
differences in macroeconomic and institutional features between the two countries do influence 
the stock return-expected inflation relationship. Particularly, our findings also seem to partially 
support the prediction by theoretical works based on equilibrium models (e.g., Danthine and 
Donaldson (1986); Marshall (1992)), i.e. stocks are only able to hedge against ex ante inflation 
that is due to monetary sources but not non-monetary sources. In addition, our results also 
support previous empirical studies that in high inflation with strong economic performance 
countries stock market can provide a good hedge against ex post or ex ante inflation (e.g., 
Choudhry (2001); Spyrou (2004)). 
Taken all together, the present study has several implications. This study reinforces the argument 
raised by the literature that a direct relationship between real stock returns and inflation may not 
exist, instead this relation simply reflects fundamental relations in the economy. Therefore, the 
extent to which common stocks can provide a hedge against inflation may be time-varying and 
economy-varying, which depends on the background of each country. In other words, this extent 
may be influenced by many factors such as institutional and economic characteristics, the 
conduct of monetary and fiscal policies by authorities, and the stock market’s characteristics 
itself.  
In general, investors in both Thailand and Vietnam can invest in common stocks to protect their 
wealth against surprises in inflation in periods where demand shocks are the main determinants 
of inflation. Furthermore, the Vietnam stock market can also preserve (even more than complete) 
the wealth of investors against inflation (ex post, ex ante and surprises in inflation) in periods 
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when inflation is moderate. In addition, that the stock market of Vietnam does react to 
fluctuations in inflation partially shows that it is functioning properly in the economy (i.e., a 
barometer of the economy); hence, the Vietnamese authorities should go forward with their plan 
to quickly promote the development of the stock market. Finally, this study shows that a 
thorough investigation into the nature of inflation (e.g., chronic/temporary inflation or main 
causes of inflation) is of great importance for investors before they invest in common stocks as a 
hedge against inflation. 
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Table 8. Summary of all results for Thailand  
Inflation Whole sample Sub-period 1 Sub-period 2 Sub-period 3 Sub-period 4 
 1987Q1-2011Q4 1987Q1-1997Q2 1997Q3-2003Q3 2003Q4-2008Q4 2009Q1-2011Q4 
 Coeff. t-test Coeff. t-test Coeff. t-test Coeff. t-test Coeff. t-test 
Ex post 
-0.31 
P  1: Not 
reject 
-3.43 
P  1: Not 
reject 
-5.58 
P  1: Not 
reject  
2.54 
P  1: Not 
reject 
-3.27 
P  1: 
Reject* P  0: Not 
reject 
P  0: Not 
reject 
P  0: Not 
reject 
P  0: 
Reject* 








  1: 
Reject** 
7.34 
  1: Not 
reject 
-4.83 
  1: Not 
reject 
2.67 
  1: Not 
reject   0: Not 
reject 
  0: 
Reject** 
  0: Not 
reject 
  0: Not 
reject 





R  1: Not 
reject 
-0.29 
R  1: Not 
reject 
-5.83 
R  1: Not 
reject 
2.74 
R  1: Not 
reject 
-7.59 
R  1: Reject* 
R  0: Not 
reject 
R  0: Not 
reject 
R  0: Not 
reject 
R  0: 
Reject** 
R  0: Not 
reject 
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Table 9. Summary of all results for Vietnam 
Inflation Whole sample Sub-period 1 Sub-period 2 Sub-period 3 
 2000Q2-2011Q4 2000Q2-2002Q1 2002Q2-2005Q4 2006Q1-2011Q4 
 Coeff. t-test Coeff. t-test Coeff. t-test Coeff. t-test 
Ex post 
-2.16 
P  1: Not 
reject 
-14.28 
P  1: 
Reject*** 
6.06 
P  1: Not 
reject 
-3.11 
P  1: 
Reject* P  0: Not 
reject 
P  0: 
Reject*** 
P  0: 
Reject** 




  1: Not 
reject 
7.89 
  1: Not 
reject 
4.60 
  1: Reject* 
-1.73 
  1: Not 
reject   0: Not 
reject  
  0: Not 
reject 
  0: 
Reject** 




R  1: Not 
reject 
-26.97 
R  1: 
Reject*** 
6.43 
R  1: Not 
reject 
-4.12 
R  1: Reject* 
R  0: Not 
reject 
R  0: 
Reject*** 
R  0: Reject* R  0: Not 
reject 
Note: ***, ** and * indicate significance at the 1%, 5% and 10% levels, respectively. 
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This study explores how shareholder structure affects bank earnings management.  We show that 
banks with a dominant shareholder conduct more earnings management than those without a 
dominant shareholder.  This effect is stronger for earnings increasing management.  A closer 
look at shareholder types suggests that most types of large shareholders reinforce banks’ 
earnings management, except for the independent shareholders.  When an independent 
shareholder is the dominant shareholder, banks are less likely to perform earnings management.  
On the other hand, for banks without a dominant shareholder, earnings management is more 
pronounced when shareholdings are more concentrated among the top 5 shareholders.  Our 
results suggest that the shareholder structure matters and an independent shareholder works to 
monitor banks by constraining bank earnings management. 
Keywords: Banks, Earnings Management, Ownership Structure, Institutional Shareholders 
JEL classification: G20, G32, G23 
 
I. Introduction 
Since the disclosure of fraud at Enron, several scandals on corporate misbehavior happened and 
some were at the financial institutions.  For example, in 2004, the regulator of Fannie Mae 
reported its misuse of accounting rules and doubted the validity of its financial reporting.  In 
February 2006, Livedoor, an internet and finance company in Japan, was accused of engaging in 
market manipulation and accounting fraud.  The phenomenon that disclosure of scandal is 
usually accompanied by evidence of earnings manipulation attracts scholars’ attention to study 
the topic of earnings management.  Existing evidence supports that earnings management is 
more likely to happen when it is more difficult to control for information asymmetry and agency 
problems.20  A recent study by Crutchley et al. (2007) also find scandal firms had practiced 
income smoothing for several years before they were investigated by the SEC.  One interesting 
question is what governance structure works to constrain earnings management.21 
Some researchers use international data to examine the effect of country-level governance 
structure on limiting earnings management.  Results for the banking industry indicates that bank 
earnings management is limited in countries where investor protection is strong and where bank 
supervision policies help promote financial stability (Shen and Chih, 2005; Fonseca and 
González, 2008).  Examples of supervision policies that work are policies to limit risk taking 
activities, to strengthen official supervision, and to encourage private sector monitoring.  These 
results support the idea that earnings management is limited in countries where the institutional 
environment helps control information asymmetry and agency problems.22 
                                                            
20
 For example, managers who have superior information may manage earnings to mislead shareholders before important capital 
market events (DeAngelo, 1988; Perry and Williams, 1994; Teoh et al., 1998a, 1998b), or to meet earnings thresholds (Barua et 
al., 2006; Burgstahler and Dichev, 1997; Beatty et al., 2002).  Managers may also manage earnings to minimize violations of debt 
covenants, to increase their compensation, or to protect their own position (Sweeney, 1994; Dechow and Sloan, 1991; 
Bergstresser and Philippon, 2006). 
21
 Some scholars hold an alternative view that unmanaged earnings are not always better for shareholders.  For example, 
shareholders may prefer smoothed income because it represents a firm’s permanent income or reflects manager’s view on future 
earnings.  For those who are interested in this line of literature, please refer to studies by Arya et al. (1998), Arya et al. (2003), 
Demski (1998), and Tuker and Zarowin (2006). 
22
 Similar results for the effects of country-level institutions on limiting industrial firms’ earnings management can be found in 
Leuz et al. (2003), Dyck and Zingales (2004), Haw et al. (2004), and Burgstahler et al.(2006) . 
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Other studies examine the effect of ownership structure on earnings management.  Research 
results suggest that a lower level of earnings management exist when large shareholder or 
institutional shareholder monitoring helps constrain corporate managers’ self-serving behavior 
(Yeo et al., 2002; Chung et al., 2002).  Although these results suggest that large shareholders 
have incentive and power to monitor managers, it is possible that large shareholders may have 
interests inconsistent with minority shareholders and thus collude with each other or compromise 
with top managers.   
By examining bank earnings management, this study explores how shareholder structure affects 
large shareholders’ decision to monitor the bank management.  We show that large shareholders 
may not help constrain bank earnings management.  The existence of large shareholders may 
reinforce bank earnings management.  However, we provide evidence that independent 
shareholders may help constrain bank earnings management.  The results show that independent 
shareholders function to limit earnings increasing management when they are the dominant 
shareholders or when they are large shareholders for banks with less than 5 top shareholders 
(with more than 1% shares). 
II. The Role of Large Shareholders 
II.1 Do Large Shareholders Monitor? 
Whether large shareholders monitor or expropriate firms has been investigated by many scholars.  
With large stakes in the firm, large shareholders have strong incentives and enough control 
power to execute their monitoring over manager behaviors (Shleifer and Vishny, 1997).  For 
example, firms with large shareholders are more likely to replace managers with poor 
performance than firms without them (Kaplan and Minton, 1994; Kang and Shivdasani, 1995).  
The existence of large outside shareholders discourages managers’ earnings manipulation 
because they can monitor and punish managers with their voting powers (Yeo et al., 2002; 
Chung et al., 2002). 
However, interests of large shareholders may not be consistent with other minority shareholders 
and therefore entrenched large shareholders may expropriate outside investors (Stulz, 1988; 
Claessens et al., 2002).  Maury and Pajuste (2005) present a model to show that multiple large 
shareholders may monitor or collude with the largest shareholder.  The model suggests that 
whether other large shareholders have ability to monitor the largest shareholder will affect their 
decision to monitor or not.  Their results suggest that firms with more equal distribution among 
the large shareholders have higher value because they are less likely to be expropriated. 
Recently, several studies have shown that whether large institutional shareholders execute their 
monitoring or compromise with the management depends on the identity of these shareholders.  
Cornett et al. (2007) document evidence that institutional investors who do not have business ties 
with the firm can better monitor the firm than those who have business ties with the firm and 
thus lead to better operating performance of the firm.  Chen et al. (2007) examine effects of 
different institutional shareholders (i.e., independent institutions with long-term investments, 
grey institutions that have business interests with the invested firms, and institutions with short-
term investments) on acquisition events and conclude that only independent long-term 
institutions will monitor.   
Two studies on banks in Japan also reveal that large shareholders of banks may not perform the 
monitoring role.  Dinç (2006) documents that large shareholders limited banks from real estate 
lending in the Japanese bubble period during 1980s, but the monitoring effect disappeared when 
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the large shareholders and the bank belonged to the same keiretsu (business group).  By 
examining the effects of large shareholders on the lending and performance of banks, Hanazaki 
et al. (2004) conclude that banks and insurance companies collude with the bank management 
when they are the large shareholders because they have business relations with the invested 
banks. 
II.2 Large Shareholder Structure of Banks and Earnings Management 
Studies that examine ownership structure of banks usually focus on comparing state-owned 
banks vs. privately-held banks or foreign banks vs. domestic banks.23  In this study, we examine 
the large shareholder structure of banks around the world.  Specifically, we study the role of top 
5 shareholders in monitoring banks.  
Following the literature on the role of large institutional shareholders, we expect that large 
shareholders who are independent investors are more likely to monitor bank management, but 
those who have strategic consideration of future business (strategic-related shareholders) or who 
are government representatives (state/government shareholders) are more likely to compromise 
with the bank management.  Thus, we should observe a lower level of earnings management 
when independent shareholders are the majority among the top 5 shareholders of a bank than 
when strategic-related or state/government shareholders are the majority among the top 5 
shareholders. 
III. Sample, Shareholder Structure, and Bank Earnings Management Measure 
III.1 Sample selection 
Data on bank accounting information and ownership status come from the September 2008 
Bankscope DVD-ROM.  To examine the effects of large shareholders on bank earnings 
management, this study focuses on investigating listed banks.  To make better comparability 
across bank specializations, we define banks as institutions that mainly participate in deposits 
taking and lending activities and thus exclude investment banks/securities houses, Islamic banks, 
central banks and multi-lateral government banks from the sample.  Next, we follow Micco et al. 
(2007) to eliminate duplicated information from Bankscope.  The basic rule is to use the 
unconsolidated statement if it is available and to use the consolidated statement whenever the 
unconsolidated statement is not available from Bankscope.  The final sample consists of 4,483 
bank-year observations for publicly traded banks around the world during the period of 2001-
2007. 
III.2 Shareholder structure 
Bankscope provides the identity of recorded shareholders if it is available from public sources.  
The information of a shareholder includes the name, shareholder type (specialization) and the 
percentage of ownership.  In order to examine the possible actions of large shareholders, for each 
bank, we identify the top 5 shareholders who hold at least 1% of the bank’s shares. We also 
define a dominant shareholder as the largest shareholder that owns more than 25.01% of the 
bank’s shares.   
Since previous studies show that large shareholders may act differently based on their identity, 
we further classify large shareholders into four groups: strategic-related, independent, 
                                                            
23
 Please refer to Berger et al. (2005) for discussions on domestic, foreign and state ownership.  For studies on government 
ownership, please refer to La Porta et al. (2002) and Micco et al. (2007).  For studies on foreign ownership, please refer to 
DeYoung and Nolle (1996) and Classens et al. (2001). 
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state/government, and others.  The strategic-related shareholders may take future business into 
consideration when they communicate with the invested banks, while the independent 
shareholders are mainly interested in the performance of the invested banks.  Shareholders that 
are government representatives may have political considerations that will affect their incentives 
to monitor or to expropriate.  Hence, the basic rules are as follows.  Shareholders with 
specializations such as banks, financial companies, insurance companies and industrial 
companies are classified as strategic-related shareholders.  Independent shareholders are private 
equity firms, mutual & pension funds, and foundation/research institutes.  Shareholders who are 
government representatives belong to the state/government group.  Shareholders who are not in 
the groups of strategic-related, independent, or state/government are classified as the others, 
including management & employees, individuals & families, and self-ownership. 
III.3 Earnings Management Measure: Discretionary Loan Loss Provisions 
Following the literature, we examine bank earnings management in the form of managing loan-
loss provisions (Beatty et al., 1995; Beatty et al., 2002).  The following two specifications are 
used to measure the non-discretionary loan loss provision (LLP). 
∑ ∑ ∑ +++++++= itYEARDCOUNTDBKDtitittit DDDPLoanTCLLnTALLP YEARCOUNTBK εαααβββα 321   (1) 
∑ ∑ ∑ ++++++++= − itYEARDCOUNTDBKDtititittit DDDLLRPLoanTCLLnTALLP YEARCOUNTBK εαααββββα 1,4321  (2) 
where LLP is the loan loss provisions scaled by lagged total assets; LnTA is the natural log of 
total assets; TCL is total customer loans scaled by lagged total assets; PLoan is problem loan 
divided by the average of beginning and ending total loans; LLR is the loan loss reserves scaled 
by lagged total assets. DBK, DCOUNT, and DYEAR are bank specialization, country and yearly 
dummy variables, respectively.   
All bank-years with available data from the sample countries are pooled together to estimate the 
model.  The residuals (εit) are used as the estimates of discretionary loan loss provisions (DLLP), 
which is the main measure of earnings management in our study.  DLLP will be further 
classified into positive DLLP (PDLLP) and negative DLLP (NDLLP) to represent earnings 
decreasing management and earnings increasing management, respectively. 
 
IV. Model Specification and Empirical Results 
IV.1 Model: the effect of shareholder structure on bank earnings management 
This study analyzes banks’ large shareholder structure to investigate whether large shareholders 
monitor or expropriate banks.  Specifically, we explore the effect of shareholder structure on the 
level of bank earnings management.  The main analysis for the role of a dominant shareholder is 
conducted with regressions (3)-(6).  Further, for banks without a dominant shareholder, we 
explore the role of top 5 shareholders on bank earnings management with regressions (7)-(8): 
0 1 2 3 4 5 6( ) UOit it it it it it itPDLLP or NDLLP D EBEAIT CAP SIZE ROE PLoanα β β β β β β ε= + + + + + + +  (3) 
3
0 4 5 6 7 8
1
( ) * iSHAREUOit i it it it it it it
i
PDLLP or NDLLP D D EBEAIT CAP SIZE ROE PLoanα β β β β β β ε
=
= + + + + + + +∑  (4) 
3
0 4 5 6 7 8
1
( ) * iSHAREUOit i it it it it it it
i
PDLLP or NDLLP D D EBEAIT CAP SIZE ROE PLoanα β β β β β β ε
=
= + + + + + + +∑    (5) 
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( ) * *iTYPEUOit i it it it it it it
i
PDLLP or NDLLP D D SHARE EBEAIT CAP SIZE ROE PLoanα β β β β β β ε
=
= + + + + + + +∑  (6) 
3
0 4 5 6 7 8 9
1
( ) iTYPEit i it it it it it it it
i
PDLLP or NDLLP N Herfindahl EBEAIT CAP SIZE ROE PLoanα β β β β β β β ε
=
= + × + × + + + + + +∑  (7) 
3
0 4 5 6 7 8 9
1
( ) iTYPEit i it it it it it it it
i
PDLLP or NDLLP P Herfindahl EBEAIT CAP SIZE ROE PLoanα β β β β β β β ε
=
= + × + × + + + + + +∑  (8) 
where DUO represents whether the bank has a dominant shareholder or not.  TYPE is shareholder 
types, including strategic, independent, government and others.  DTYPE is a dummy variable for 
the type of a bank’s dominant shareholder.  DSHARE indicates shareholding level (high, median, 
or low) of a dominant shareholder.  SHARE is the percentage shareholdings by a dominant 
shareholder.  For each shareholder type, NTYPE is the number of shareholders among the top 5 
identified as that specific shareholder type and PTYPE is the ratio of shares held by that specific 
shareholder type to aggregated shares held by the top 5 shareholders.  Herfindahl is the 
Herfindahl index of shareholdings among the top 5 shareholders.  EBEIAT is the percentage of 
earnings before loan loss provision, extraordinary items, and after taxes to total assets. CAP is 
the total capital ratio. SIZE is the year-end total assets (in billion dollars).  TCL is the percentage 
of total customer loans to total assets.  ROE is return on equity.  PLoan is the average percentage 
of problem loans to total loans at the beginning and ending of a year. 
IV.2 Empirical Results 
Table 1 reports bank characteristics by ownership status.  The accounting data suggests some 
variations on total assets (SIZE), the size of loan portfolio (TCL), problem loans (PLoan), and 
performance (ROE) for the sample banks.  Thus, it is important to control for these factors when 
we examine the effect of large shareholders on bank earnings management.  Regarding the 
ownership structure, roughly 73% of the sample does not have a dominant shareholder.  From 
Panel A, the results show that banks with dominant ownership have larger size DLLP (the 
absolute value of PDLLP and NDLLP is larger) than banks without dominant ownership, 
suggesting banks with dominant ownership are more likely to conduct earnings increasing or 
earnings decreasing management.  From Panel B, both PDLLP and NDLLP have smaller size for 
an independent shareholder than other shareholder types as the dominant shareholder, indicating 
independent shareholders may be better at constraining bank earnings management than other 
type of dominant shareholders.  Further, in Panel D, the results show that, for banks with more 
large shareholders, both PDLLP and NDLLP have smaller size, indicating large shareholders 
may help limit bank earnings management. 
Refer Table 1 
In Table 2, we examine the role of dominant shareholders on bank earnings management.  Panels 
A-B report results for positive discretionary LLP (PDLLP) and negative discretionary LLP 
(NDLLP), respectively.  Models 1 of Panels A-B suggest that banks with dominant ownership 
are more likely to conduct both earnings decreasing (PDLLP) and earnings increasing (NDLLP) 
management than those without dominant ownership, with a stronger effect for earnings 
increasing management.  Models 2 of Panels A-B report the results for banks with different 
dominant ownership.  The results suggest that banks with dominant ownership conduct 
significantly higher level of earnings increasing management than banks without dominant 
ownership, and the only exception is for banks whose dominant shareholder is an independent 
shareholder.  The results suggest that independent shareholders play a role to monitor bank 
managers and thus are able to constrain earnings management by banks.  In models 3-4 of Panels 
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3-4, the results show that bank earnings management is more prominent when its dominant 
shareholder holds more shares.   
Refer Table 2 
For banks without a dominant shareholder, we analyze the effect of top 5 shareholder structure 
on bank earnings management.  We further classify banks into two groups: less than 5 vs. more 
than 5 top shareholders.  The results are reported in Table 3.  We use Herfindahl index to 
measure the concentration of shareholding by top 5 shareholders. The results suggest that banks 
conduct more earnings management (both earnings increasing and earnings decreasing 
management) when shareholdings are more concentrated among the top 5 shareholders.  When 
more than 5 large shareholders are ranked as top5, the results suggest that large shareholders tend 
to reinforce both earnings increasing and earnings decreasing management.24 The results hold no 
matter we examine the impact of the large shareholders with number of shareholders (NTYPE, in 
Panel A) or with percentage shareholdings (PTYPE, in Panel B).  This indicates that even the 
independent shareholders do not monitor when they do not have more control power than other 
large shareholders.  However, for banks with less than 5 large shareholders, the independent and 
government shareholders may help limit earnings increasing management, especially when they 
hold more shares than other large shareholders. 
Refer Table 3 
V. Conclusion 
This study examines the role of large shareholder structure on bank earnings management.  The 
results show that large shareholders may not function to constrain bank earnings management.  
However, some large shareholders, especially independent shareholders, may play a role to limit 
bank earnings increasing management.  The main results are summarized as follows.   
First, compared with banks without a dominant shareholder, banks with a dominant shareholder 
conduct more earnings management, especially earnings management to increase performance.  
Second, when banks are classified by the dominant shareholder types, all types of shareholders 
are associated with more earnings increasing management except for banks with an independent 
dominant shareholder.  Third, earnings increasing management is more prominent when the 
dominant shareholders hold more shares.  The result remains when banks with different types of 
dominant shareholders with more shares are examined, expect for banks with an independent 
dominant shareholder.   
Fourth, for banks without a dominant shareholder, bank earnings management is more 
pronounced when shareholdings are more concentrated among top 5 shareholders.  When banks 
have more than 5 large shareholders ranked as top 5, the large shareholders tend to reinforce 
bank earnings management.  However, for banks with less than 5 large shareholders ranked as 
top 5, the type of large shareholders matters.  The results suggest that independent and 
government shareholders may help limit earnings increasing management and the effect is 
stronger when they hold more shares than other large shareholders. 
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Table 1 Bank characteristics by ownership type 
This table presents bank characteristics by ownership status from 2001 to 2007.  Data are obtained from BankScope database.  In 
Panel A, banks are grouped by whether they have an ultimate owner (UO) or not.  For banks with an UO, Panels B and C report 
bank characteristics by UO types and shareholding levels. For banks without an UO, Panel D reports bank characteristics by 
number of Top 5 shareholders.  DLLP is discretional loan loss provision, PDLLP is positive discretional loan loss provision, and 
NDLLP is negative discretional loan loss provision. PDLLP (NDLLP) represents earnings decreasing (increasing) management.  
EBEIAT is the percentage of earnings before loan loss provision, extraordinary items, and after taxes to total assets. CAP is the 
total capital ratio. SIZE is the year-end total assets (in billion dollars).  TCL is the percentage of total customer loans to total 
assets.  ROE is return on equity.  PLoan is the average percentage of problem loans to total loans at the beginning and ending of a 
year. 
 
Panel A: Banks with vs. without ultimate owner (UO) 
  All Data Banks with UO Banks without UO 
  Mean No of obs. Mean No of obs. Mean No of obs. 
DLLP (%) -0.04 4,483 -0.05 1,194 -0.03 3,289 
PDLLP (%) 0.81 1,659 1.15 515 0.66 1,144 
NDDLP (%) -0.54 2,824 -0.95 679 -0.4 2,145 
EBEIAT (%) 1.47 4,483 1.75 1,194 1.37 3,289 
CAP (%) 14.37 3,781 15.75 941 13.91 2,840 
SIZE (billion $) 43.00 4,483 28.44 1,194 48.28 3,289 
TCL (%) 62.67 4,483 59.68 1,194 63.75 3,289 
ROE (%) 12.59 4,482 14.11 1,194 12.04 3,288 
PLoan 4.15 4,483 5.87 1,194 3.53 3,289 
 
Panel B: Banks with ultimate owners, grouped by the type of the ultimate owner 
 UO-Strategic UO-Independent UO-Government UO-Others 
  Mean No of obs. Mean No of obs. Mean No of obs. Mean No of obs. 
DLLP (%) 0.05 589 0.1 45 -0.39 315 0.14 245 
PDLLP (%) 1.21 240 0.67 21 1.06 149 1.24 105 
NDDLP (%) -0.75 349 -0.4 24 -1.69 166 -0.69 140 
EBEIAT (%) 1.62 589 1.45 45 1.92 315 1.91 245 
CAP (%) 14.84 456 14.38 38 16.79 252 16.79 195 
SIZE (billion $) 38.21 589 97.55 45 16.51 315 7.6 245 
TCL (%) 60.45 589 55.06 45 57.75 315 61.14 245 
ROE (%) 13.21 589 12.37 45 16.39 315 13.68 245 
PLoan 5.28 589 7.44 45 7.96 315 4.31 245 
Continued on next page 
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Table 1- Continued from previous page 
Panel C: Banks with an ultimate owner, grouped by the shareholding of the ultimate owner 
 UO (25%<=Shares<50%) UO (50%<=Shares<75%) UO (75%<=Shares<100%) 
  Mean No of obs. Mean No of obs. Mean No of obs. 
DLLP (%) 0.04 233 0 347 -0.14 276 
PDLLP (%) 1.12 96 0.94 158 1.33 113 
NDDLP (%) -0.72 137 -0.78 189 -1.16 163 
EBEIAT (%) 1.69 233 1.48 347 1.61 276 
CAP (%) 16.19 200 16.72 268 15.09 208 
SIZE (billion $) 16.1 233 18.04 347 44.46 276 
TCL (%) 62.38 233 59.73 347 59.24 276 
ROE (%) 12.27 233 14.1 347 11.03 276 
PLoan 5.57 233 4.84 347 7.05 276 
 
Panel D: Banks without an ultimate owner, grouped by the number of top5 shareholder 
  Banks without UO, Top5<5 Banks without UO, Top5>=5 
  Mean No of obs. Mean No of obs. 
DLLP (%) -0.06 530 -0.04 2,461 
PDLLP (%) 0.74 201 0.63 822 
NDDLP (%) -0.55 329 -0.38 1,639 
EBEIAT (%) 1.74 530 1.28 2,461 
CAP (%) 15.77 459 13.36 2,153 
SIZE (billion $) 30.95 530 62.81 2,461 
TCL (%) 61.43 530 63.87 2,461 
ROE (%) 13.46 530 11.76 2,460 
PLoan 4.92 530 3.18 2,461 
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Table 2 The role of a dominant shareholder on bank earnings management 
This table reports results for the role of dominant shareholders on bank earnings management.  The earnings 
management measures are estimated as two specifications from the equations (1) and (2).  The analysis for the role of 











































Within each model, (1)-(2) indicate the earnings management measures (PDLLP/NDLLP) are estimated from 
equations (1) and (2), respectively. Duo is a dummy variable of dominant ownership which equals to 1 if the bank has 
a dominant ownership; 0 otherwise.  Dstrategic, Dindependent, Dgovernment, and Dothers are four categories of the dominant 
ownership.  Dstrategic equals to 1 if the dominant owner is strategic-related to the bank; 0 otherwise. Dindependent equals 
to one if the dominant owner is an independent institution; 0 otherwise.  Dgovernment equals to one if the dominant 
owner is the state/government; 0 otherwise.  Dothers equals to one for all other types of dominant ownership; 0 
otherwise.  EBLEIAT is earnings before loan loss provision and extraordinary items, and after taxes, as a percentage 
of total assets.  CAP is the total capital ratio. LnTA is natural log of total assets (in thousands of dollars). ROE is 
return on total equity.  PLoan is problem loan divided by the average of beginning and ending total loans. The 
intercept is included but not reported for brevity.  T-statistics are reported in the parentheses. The symbols *, **, and 
*** denote significance at the 10%, 5%, and 1%, respectively. 
Panel A: Positive Discretionary Loan Loss Provision (PDLLP) as a proxy for earnings decreasing management 
Variables  Model 1  Model 2  Model 3  Model 4 
  
(1)  (2)  (1)  (2)  (1)  (2)  (1)  (2) 
Duo  0.118   0.212*              
 
 
(1.37)  (1.91)             
Duo*Dstrategic      0.188   0.255*         
 
 
    (1.64)  (1.77)         
Duo*Dindependent      -0.368   -0.075          
 
 
    (-1.11)  (-0.19)         
Duo*Dgovernment      0.126   0.212          
 
 
    (0.88)  (1.03)         
Duo*Dothers      0.058   0.188          
 
 
    (0.36)  (0.92)         
Duo*DLow_share          0.116   0.173      
 
 
        (0.72)  (0.86)     
Duo*DMid_share          0.003   0.219      
 
 
        (0.02)  (1.09)     
Duo*DHigh_share          0.313*  0.399**     
 
 
        (1.93)  (2.00)     
Duo*Dstrategic*SHARE              0.003*  0.004* 
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             (1.90)  (1.89) 
Duo*Dindependent* SHARE              -0.004   0.001  
 
 
            (-0.55)  (0.09) 
Duo*Dgovernment* SHARE              0.003   0.007* 
 
             (1.08)  (1.96) 
Duo*Dothers* SHARE              -0.001   0.001  
 
 
            (-0.22)  (0.25) 
EBEIAT  0.055   0.027   0.053   0.025   0.090***  0.039   0.096**  0.039  
 
 (1.55)  (0.63)  (1.51)  (0.58)  (2.27)  (0.78)  (2.40)  (0.79) 
CAP  0.015**  0.018**  0.015***  0.018**  0.015**  0.019**  0.015**  0.019** 
 
 
(2.55)  (2.45)  (2.63)  (2.48)  (2.41)  (2.50)  (2.42)  (2.51) 
LnTA  -0.011   -0.008   -0.012   -0.008   -0.010   -0.009   -0.010   -0.011  
 
 (-0.59)  (-0.34)  (-0.60)  (-0.35)  (-0.48)  (-0.35)  (-0.52)  (-0.42) 
ROE  -0.009***  -0.008***  -0.009***  -0.008   -0.012***  -0.009***  -0.012***  -0.009*** 
 
 
(-4.47)  (-3.64)  (-4.45)  (-3.63)  (-5.70)  (-3.91)  (-5.84)  (-3.97) 
PLoan  0.112***  0.111***  0.112***  0.111***  0.101***  0.102***  0.100***  0.100*** 
 
 (21.24)  (16.77)  (21.16)  (16.52)  (16.99)  (13.30)  (16.82)  (12.84) 
No of obs.  1,361   1,076   1,361   1,076   1,256   1,003   1,256   1,003  
Adj. R2  0.294   0.261   0.294   0.259   0.268   0.232   0.268   0.232  
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Table 2- Continued from previous page 
Panel B: Negative Discretionary Loan Loss Provision (NDLLP) as a proxy for earnings increasing management 
Variables  Model 1  Model 2  Model 3  Model 4 
  (1)  (2)  (1)  (2)  (1)  (2)  (1)  (2) 
Duo  -0.302***  -0.312***             
  (-5.30)  (-5.91)             
Duo*Dstrategic      -0.212***  -0.125*         
      (-2.82)  (-1.80)         
Duo*Dindependent      0.227   0.345          
      (0.88)  (1.42)         
Duo*Dgovernment      -0.641***  -0.810***         
 
     (-6.25)  (-8.34)         
Duo*Dothers      -0.212*  -0.319***         
 
     (-1.90)  (-3.19)         
Duo*DLow_share          -0.063   -0.117      
 
         (-0.61)  (-1.15)     
Duo*DMid_share          -0.336***  -0.324***     
 
         (-3.59)  (-3.70)     
Duo*DHigh_share          -0.521***  -0.513***     
 
         (-5.10)  (-4.98)     
Duo*Dstrategic* SHARE              -0.002*  -0.001  
 
             (-1.66)  (-1.14) 
Duo*Dindependent* SHARE              0.002   0.004  
              (0.37)  (0.91) 
Duo*Dgovernment* SHARE              -0.015***  -0.017*** 
              (-8.76)  (-9.82) 
Duo*Dothers* SHARE              -0.006**  -0.007*** 
              (-2.42)  (-3.49) 
EBEIAT  -0.001   0.074**  0.003   0.079**  0.002   0.064*  0.008   0.075** 
  (-0.06)  (2.14)  (0.12)  (2.31)  (0.09)  (1.77)  (0.37)  (2.10) 
CAP  -0.042***  -0.051***  -0.041***  -0.050***  -0.038***  -0.052***  -0.037***  -0.050*** 
  (-10.93)  (-12.42)  (-10.66)  (-12.31)  (-10.26)  (-12.14)  (-10.05)  (-11.88) 
LnTA  0.007   0.006   0.008   0.005   0.012   0.004   0.012   0.003  
 
 (0.57)  (0.49)  (0.67)  (0.43)  (0.99)  (0.38)  (0.96)  (0.27) 
ROE  0.007***  0.004   0.007***  0.005*  0.005**  0.006**  0.006**  0.007** 
 
 (2.62)  (1.42)  (2.73)  (1.69)  (2.03)  (1.99)  (2.36)  (2.48) 
PLoan  -0.071***  -0.074***  -0.071***  -0.073***  -0.065***  -0.076***  -0.063***  -0.073*** 
 
 (-22.92)  (-24.27)  (-22.83)  (-24.03)  (-21.33)  (-24.01)  (-20.72)  (-23.22) 
No of obs.  2,420   2,056   2,420   2,056   2,265   1,949   2,265   1,949  
Adj. R2  0.290   0.350   0.295   0.363   0.282   0.360   0.296   0.382  
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Table 3 The role of the top 5 shareholders on bank earnings management 
For banks without a dominant shareholder, we identify their top 5 shareholders with shareholding larger than 1% and explore the effect of the top 5 
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TYPE is shareholder types, including strategic, independent, government and others.  For each shareholder type, NTYPE is the number of 
shareholders among the top 5 identified as that specific shareholder type and PTYPE is the ratio of shares held by that specific shareholder type to 
aggregated shares held by the top 5 shareholders.  Herfindiah is the Herfindahl index of shareholdings among the top 1-5 shareholders.  EBEIAT 
is the percentage of earnings before loan loss provision, extraordinary items, and after taxes to total assets. CAP is the total capital ratio. SIZE is 
the year-end total assets (in billion dollars).  TCL is the percentage of total customer loans to total assets.  ROE is return on equity.  PLoan is the 
average percentage of problem loans to total loans at the beginning and ending of a year. All control variables are included but not reported for 
brevity. The symbols *, **, and *** denote significance at the 10%, 5%, and 1%, respectively. 
Panel A: Results for Model 5-Number of shareholders 
Variables  Number of top 5 shareholders < 5  Number of top 5 shareholders >= 5 
 
 Positive DLLP  Negative DLLP  Positive DLLP  Negative DLLP 
 
 Coef.  t-test 
 
Coef.  t-test  Coef.  t-test  Coef.  t-test 
Intercept  1.119**   (2.29)  -0.182   (-0.41)  1.470***  (4.52)  -0.414***  (-3.06) 
NStrategic  -0.137   (-0.97)  0.220   (1.35)  0.284**   (2.10)  -0.054   (-0.98) 
NIndependent  0.256   (0.98)  0.297   (1.36)  0.124   (0.83)  -0.151**   (-2.40) 
NGovernment  -0.279   (-0.73)  1.251***   (3.98)  0.869   (0.86)  0.213   (0.71) 


















R2  0.713     0.448     0.199     0.432    
No of obs.  166    293    708    1,445   
 
Panel B: Results for Model 6-Percentage shareholdings 
Shares held by a specific shareholder type to aggregated shares held by the top 5 shareholders 
Variables  Number of top 5 shareholders < 5  Number of top 5 shareholders >= 5 
 
 Positive DLLP  Negative DLLP  Positive DLLP  Negative DLLP 
 
 Coef.  t-test  Coef.  t-test  Coef.  t-test  Coef.  t-test 
Intercept  1.136**   (2.32)  -0.234   (-0.52)  1.432***   (4.42)  -0.429***   (-3.15) 
PStrategic  -0.128   (-0.89)  0.190   (1.21)  0.234*  (1.92)  -0.031   (-0.62) 
PIndependent  0.153   (0.65)  0.404**   (1.98)  0.082   (0.49)  -0.150**   (-2.13) 
PGovernment  -0.286   (-0.81)  1.241***  (3.95)  -1.521   (-0.94)  0.169   (0.37) 


















R2  0.712     0.450     0.199     0.431    
No of obs.  166     293     708     1,445    
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This paper presents two methods of changing the incentives that auditors face with the goal of 
allowing an audit firm to continue to provide both audit and nonaudit services (NAS). The first 
method requires audit firm employees (both auditors and NAS providers) to deposit a substantial 
share of their revenues into an individual escrow account. If any material misstatements are 
uncovered in the published financial statements of their client, they lose their entitlement to the 
escrow account funds. The second method taxes NAS and rewards the auditor for knowledge 
acquisition, and for referring these clients to the NAS providers. Both methods are likely to lead 
to an augmentation of the quality of the services provided by an audit firm. Further, they tend to 
lower the need for one-size fits all measures. 
Keywords: Auditor independence, audit services, incentives, nonaudit services.  
I. Introduction 
A serious problem affecting the reputation of auditors is the lack of perceived independence from 
their clients. Auditors provide a range of services and although the statutory audit is their core 
function, substantial revenues have also been generated from nonaudit consultancy services 
(NAS). More than a decade after the Enron scandal, regulators have not been able to develop 
effective regulation for NAS. In an interview with the Financial Times, Ed Nusbaum, chief 
executive of Grant Thornton International, admitted that the constraints imposed on NAS in the 
post-Enron era have not dispelled the suspicions about conflicts of interest (Jones 2011).  
Since the seventies audit firms have become experienced NAS providers; and it may be argued 
that this has resulted in “less strict” audits and potentially in a more “easygoing” position 
regarding discrepancies in financial reporting. Forces are at work trying to push the audit 
profession back into a more independent position: academics and regulators have advanced 
solutions that place restrictions on the NAS provided by audit firms. The message to audit firms 
is clear: auditors, please focus upon auditing.  
However, it is not obvious that audit firms are responsive to the pressures imposed onto them by 
external institutions to separate out NAS from the services offered. The European Commission 
offered new rules on NAS in 2011, highlighting both the importance of regulating NAS, as well 
as its pervasiveness.  
Taking a different approach to changing the audit profession might encounter less resistance, and 
as a result lead to less wasteful and more desirable results. This paper explores the idea that 
change in the profession can be achieved through altering the incentive structure that audit firm 
employees face. The assumption of this paper is that auditor independence and the amount and 
proportion of NAS provided are management issues that audit firms can solve internally.  
We explore two ways of changing the incentives that audit firm employees face. Both ways have 
in common that they change the audit firm employees’ incentives in such a way that they are 
encouraged to not compromise the quality of their work. More importantly, this can be achieved 
without dramatically changing the jobs of either the auditor or the NAS provider or changing the 
mix of services offered by an audit firm. Both ways should enable audit firms to continue 
providing audit services as well as NAS and the changed incentive structure should also help 
augment of the quality of the services provided. Indeed, this enables audit firm employees to 
“have their cake and eat it too”; however it works if, and only if, audit firms are willing to price 
the cake properly.  
International Research Journal of Applied Finance         ISSN 2229 – 6891   
Vol. IV  Issue – 10  October, 2013 
1328 
 
We contribute to the discussion on auditor independence in that we allow for the idea that auditor 
independence can be managed by audit firms “from within”; by changing the incentives and 
allowing audit firms to leave the mix of services provided unchanged. 
Specialized Knowledge 
Audit firm employees are “knowledge workers”. The knowledge acquired by an auditor 
encompasses the direct knowledge required to complete the audit, but it also includes knowledge 
about tax matters, the company’s financial position, its working capital management, issues of 
risk management; the company’s strengths, weaknesses, threats and opportunities, its strategy, 
etc.  
An auditor develops an extensive body of knowledge over the term of his career. Meuwissen 
(1999), for example, shows for the Netherlands that the average age at qualification is thirty-
three and it takes another seven years from the date of qualification to become an audit partner: 
on average an auditor spends about half his working life acquiring the knowledge to become a 
partner. Efficient use of that knowledge and experience is imperative.  
Transferring the knowledge acquired by the auditor is costly. It is “specialized” knowledge 
(Demsetz 1988), and that imposes limitations on the ability to refer work to others. The high cost 
of knowledge transfers have likely contributed to the creation of a vast market for NAS in the 
audit profession. For example, clients usually approach their auditor for advice first. The auditor, 
with relevant knowledge on the client’s problem and on “particular circumstances of time and 
place” (Hayek 1945), may choose to deal with the problem himself, he may choose to refer it to a 
colleague, or he may refer it to the consultancy branch of the audit firm. However, the 
complexity of many of these problems means that referring tasks, even to colleagues in the same 
firm, is costly.  
An additional cost of referring tasks to others is the cost of control. When an auditor refers a task 
to someone else he also has to monitor, evaluate, and reward the person working on that task. 
This is, given the generally complex nature of such tasks and the subjectivity involved in 
evaluating someone’s performance on such tasks, costly, if not undesirable (Jensen 2003).  
Given the knowledge intensity of the work at audit firms, the costs of knowledge transfers, and 
the high costs of control involved in outsourcing work to others, it should not come as a surprise 
to discover that audit firms offer NAS, for example in the form of consultancy on taxation 
provisions, appropriate accounting methods, bookkeeping, financial advice, and advice in merger 
and acquisition transactions. The provision of these services facilitates efficient use of human 
capital acquired over the auditor’s career.  
Another manifestation of audit firms being specialist “knowledge managers” is that auditors, 
who face a seasonal workload due to clustered year-ends, may use their time efficiently by 
offering NAS during the more quiet times of the year. The knowledge intensity and the audit 
firms’ ability to capitalize on using knowledge to sell other services to the clients are assumed to 
have a positive effect on the quality of audits. Changing the current business model would 
probably lead to costly and lower quality audits.  
Empirical support for the current business model that acknowledges the importance of 
knowledge comes from, for example, Myers et al. (2003), who show that the introduction of 
mandatory auditor rotation is likely to lead to lower audit quality since shorter tenure periods do 
not permit auditors to gain specific knowledge to enable greater understanding of the client’s 
business.  
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Further, Ghosh and Moon (2005) and Mansi et al. (2004) conclude that firms, investors, and 
bondholders benefit from longer audit tenure because of higher quality audits. These results 
contradict with regulatory initiatives, such as the Sarbanes Oxley Act, which requires lead audit 
partners to change client after five years, or with Imhoff (2003), who suggests that a much 
shorter period of rotation, of three years—for audit firms—is appropriate.  
Note that the discussion on auditor independence tends to focus on the provision of audit 
services versus the provision of NAS, i.e. both activities are often perceived as separate. One 
may question this perception of separation; audit services and NAS are often provided jointly. A 
clear manifestation of the joint offering of services is the Management Discussion and Analysis 
(MD&A) that is jointly presented to the client with the auditor’s opinion on the financial 
statements. The joint characteristic of many services offered by an audit firm means that it is not 
meaningful to allocate the value created to separate activities. 
Changing Incentives 
Transforming the audit profession, for example through auditor rotation, audit firm rotation, 
barring audit firms from offering NAS, or forcing auditors who want to move to a client into 
temporary retreat, meets with resistance. The resistance makes sense, as the measures affect the 
value of human capital employed in the profession. Implementation of the measures will 
probably lead to more costly audits and more costly NAS, exactly the opposite of what is 
intended by the parties involved in reforming the audit profession.  
This section explores two approaches that offer such a “no dramatic change” option; rather than 
changing the mix of services provided, they change the incentives that audit firm employees 
face. It is expected that a change in incentives leads to desirable outcomes. The obvious 
advantage is that it lowers the influence costs currently incurred by the audit profession to relax 
constraints imposed on their work.  
More fundamentally, the incentives can be set in such a way that they restore a long term focus, a 
focus that seems to have been absent from audit firms since the 1970’s (Zeff 2003a;b). Further, 
incentive based solutions can be tailored to individual employees, or to individual subunits 
within organizations. This creates higher levels of acceptance of change within an organization. 
Lastly, incentives can be set in such a way that they foster collaboration between employees in a 
firm. This last feature seems desirable, given the apparent tension between auditors and NAS 
providers within audit firms.  
As a starting point we frame the incentive problem analogously to Becker and Stigler (1974). 
They assume that an employer can pay a wage sufficiently high that employees refrain from 
compromising their work. To answer the question about how large the premium should be, 
Becker and Stigler partition the wage earned by an employee into two components. The first is 
the wage that can be earned in a comparable job. For lead auditors this would be the wage that 
could be earned in the role of, say, a CFO at one of their clients. On top of that wage employers 
will have to pay a premium that incentivizes good behavior. This premium component is related 
to the “bribe” that an employee could receive if he were to compromise his work. For auditors, 
this bribe could be the lucrative element of fees received from clients, the element that causes 
auditors to engage in opportunistic behavior.  
The bribe element could lead one to think that the audit firm exposes itself to the risk of having 
to pay up to any wage to keep their auditors happy, and that clients can pay any amount to tempt 
an auditor into issuing an unqualified opinion.  
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However, there is always the probability that someone uncovers the true nature of the fee, i.e. 
that a fee is in fact, a hidden “bribe”. In that case the employee will be dismissed, with the loss of 
future fees as consequence. The audit firm can increase the probability of detection, by way of, 
for example, intensified monitoring and control. The resulting system thus enables an audit firm, 
either via paying a higher wage, or via increased monitoring, to curb employees’ behavior in 
such a way that they refrain from compromising their work.  
The value of the premium is based on the “temptation of malfeasance,” which increases with an 
increase in the size of the bribe and decreases with the probability of detection. 
The Escrow Account 
When faced with the possibility of the loss of repeat business from a client and a decrease in 
future revenues for the entire firm, it is inevitable that pressure will be placed upon the auditor to 
give a clean audit report. This predicament has rendered auditors more or less forced to continue 
a facade of good intentions, rather than curb aggressive accounting outcomes. Whistle blowing is 
unlikely to be in the auditor’s best interests in terms of career progression.  
One way of dealing with this apparent lack of incentive is to require audit firm employees to 
service an escrow account. The amounts of the escrow account service payments are then based 
on the lucrative part of the fee charged to a client (i.e. the “bribe”).  
The escrow account would be auditor and NAS provider specific. Pooling of escrow funds 
between audit firm employees would be prohibited to preclude insurance effects of 
diversification.  
When the financial statements are not materially mis-stated and an auditor has signed an 
unqualified audit report, anyone who served the client will receive their escrow account 
entitlement at, say, three years following the publication of the audited financial statements. The 
three-year time lag is important as it gives investors and other interested parties time to review 
the financial statements and uncover any material misstatements. 
If any irregularities are discovered in the accounts of a client in the three-year period, then 
anyone who served this client will lose their automatic entitlement to the funds in the escrow 
account. An impartial party will then decide how to allocate the funds tied up into the escrow 
accounts. It is a moot point as to whether the funds of the escrow account would be sufficient to 
cover the costs of any potential legal action!  
Invoking an escrow account would significantly increase the incentives for auditors to conduct a 
detailed audit that has a high probability of detecting material errors. Thus there is a significant 
financial penalty imposed on audit firm employees if irregularities are subsequently found in the 
three (or more) years following an unqualified opinion on a client’s financial statements. This 
system promotes significant disincentives to “sign off” a set of financial statements containing 
material misstatements. The auditor’s incentives would be correctly aligned with investors and 
other stakeholders of the client and audit quality would likely improve and be maintained at a 
high level.  
The system is designed in such a way that NAS providers also face the prospect of losing a 
substantial part of their income when material misstatements are uncovered in accounts of the 
clients they served. It is thus no longer in their interest to use the prospect of future NAS income 
to pressurize auditors. Moreover, NAS providers and auditors are likely to engage in mutual 
monitoring behavior, as it is in both parties’ interest to offer high quality services.  
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The escrow account will not change the profession dramatically: both the auditors and the NAS 
providers will receive their regular fees, albeit with a time-lag. The time-lag may help restore the 
desired long term focus of the auditor and the NAS provider. Even if a new stock market bubble 
were to happen, audit firm employees would still have an incentive to behave, as they face the 
prospect of losing their escrow entitlements many years later. The time lag may put off 
prospective audit firm employees. However, if an audit firm employee needs the funds from the 
escrow account for consumption or investing, then he can borrow against it; lenders then have an 
incentive to start monitoring the borrower, and debt has positive incentive effects (Jensen 1986).  
Note, that at first sight, the idea of posting a bond may seem odd. However, many professions 
require entrants to post a bond in some way, shape, or form. For example, prospective shop 
owners pay an amount for goodwill when taking over a shop, taxi-drivers pay substantial 
amounts for their license. Further, the traditional idea of the “bond” posted by the auditors is 
their firm’s reputation. However, a loss in reputation value will be shared by all audit firm 
employees, which at large audit firms will have limited effects per employee. An alternative 
form of bond could be the debt accumulated during the years that an auditor followed education, 
but Wyatt (2004) shows that in recent decades the cost of becoming a certified auditor has 
decreased substantially. Therefore, there are reasons to believe that the traditional types of bonds 
have lost their effect on incentives, and an escrow account could potentially act as a viable 
substitute. 
A Reward for Knowledge 
The provision of NAS to audit clients may be a source of tension between the auditors and NAS 
providers. One factor that may be driving the tension is the difference in revenues generated by 
each of the two services. For example, when an audit firm provides NAS for an audit client 
following recommendation from the auditor, it is generally the NAS provider who reaps the 
benefits from servicing a client, not per se the auditor. If the difference in the level of audit and 
NAS revenues is examined, it is likely to be substantial, with NAS being more lucrative. This 
could make the audit appear less profitable. However, the activities of the auditor are not 
marginal. Auditors invest in specialized client specific knowledge, which can be transferred to 
the NAS provider at relatively low cost. Further, the auditor also screens potentially profitable 
clients and grants the NAS provider access to them. Such pre-screened access can be a valuable 
asset (Rajan and Zingales 1998).  
Therefore, suppose the activities of the auditor were to be charged using some form of transfer 
price, for example, in the form of an internal tax on NAS. Charging a tax on NAS would change 
the auditor’s incentives. For example, he would receive a reward for extensive knowledge 
acquisition, and for his screening and selecting activities.  
The higher income received by the auditor has two distinctive benefits. Firstly, the audit would 
lose its stigmatizing “commodity” status, which might help in lowering the cost of hiring and 
retention. Secondly, a more immediate benefit concerns motivation: the premium income is a 
form of efficiency wage. Offering efficiency wages to employees with limited options to move to 
other employers has desirable motivational effects (Brickley et al. 2004). For example, workers 
receiving premium pay can ill afford to make mistakes as that may lead to dismissal into a lower 
paid jobs, with less motivated colleagues.  
Admittedly, NAS providers may resist a NAS tax. However, they have more choice, as they can 
move to consulting firms, such as McKinsey or Bain at relatively low switching costs. It is up to 
International Research Journal of Applied Finance         ISSN 2229 – 6891   
Vol. IV  Issue – 10  October, 2013 
1332 
 
the audit firm to set the appropriate internal tax rate to retain the desired number of NAS 
providers.  
The NAS tax system may tempt auditors into becoming more aggressive in landing new clients, 
as new clients bring in more “tax revenues”. Zeff (2003b) presents evidence of this happening at 
audit firms. However, one interpretation of this adverse tax revenue incentive documented by 
Zeff is that it was not the NAS provider’s intention to reward the auditor for knowledge 
acquisition activities or for screening clients and granting access to them, but a method to bribe 
auditors into cooperation with the NAS providers. In that interpretation there is no punishment in 
the form of either job dismissal or the loss of an entitlement of funds tied up into some escrow 
account. 
Concluding Remarks 
The lack of auditor independence from clients due to the provision of NAS has attracted the 
attention of regulators’ and investors’ since the corporate scandals of Enron and Worldcom. 
Proposed solutions to this lack of independence suggest a uniform separation in the provision of 
audit and NAS, but these ignore important synergies between the two services and the potential 
for better quality advice that may be given as a result.  
We explore two incentive based ways that could help change the behavior of audit firm 
employees while preserving the characteristics of the work performed at audit firms and the 
service mix these firms offer. One, in the form of an internal tax on NAS, where NAS providers 
subsidize auditors for their knowledge acquisition, screening, and client selection activities. 
These activities create value for both the auditor and the NAS provider. Incentivizing these 
activities creates long term audit firm value and client value. The other in the form of an escrow 
account that penalizes audit firm employees—auditors and NAS providers—for compromising 
the quality of their work.  
A result of both incentive based approaches is that if the financial statements are free of material 
bias or error and a clean audit opinion is received, then both the auditor and the NAS provider 
would receive the money that they have earned. To make it work, the structure of the auditor’s 
work does not have to change. However the changed incentives are expected to change behavior. 
Firstly, the auditor receives a reward for acquiring knowledge, which he will continue to do at a 
higher level than under a regime where his employer does not offer NAS. Secondly, the auditor 
is much more in control of the audit and could realistically think of offering a qualified opinion 
when he deems that appropriate. Thirdly, the auditor can be assured that the NAS provider’s 
incentives to frustrate the audit and support detrimental earnings management are minimized 
because of the penalties that could be imposed. This will likely lead to collaboration and mutual 
monitoring between auditor and NAS provider. Fourthly, the incentive system could be tailored 
to individual auditors, or individual units within an audit firm. Complex clients tend to have 
more power and deeper pockets, which creates temptations and therefore justifies a higher wage. 
The stakes are higher, which should be matched with a sufficiently sophisticated, nonstandard, 
monitoring and control system. Lastly, auditors and NAS providers face a risk of losing income, 
even years after having served a client. This may restore the long term perspective that the 
profession needs to be independent of the client. Note that the NAS provider’s job will not have 
to change either. Because of the easy access to clients—he pays for it—he has an incentive to 
continue offering his services and remain associated with the audit firm.  
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Both approaches change the incentives facing the audit firm employees from within. For an audit 
firm it may be tempting to not disclose information about their incentive systems. However, 
given the demand for transparency it could be beneficial to disclose the escrow account 
information, since that would permit greater monitoring by the general public to take place. Note 
that this last suggestion brings this paper into the realms of corporate governance. One could 
criticize the incentive based approach on the basis that delayed compensation initiatives, such as, 
for example, the Bonus Bank of Stern et al. (1995) have not been always successful. On the other 
hand, many firms apply vesting dates on executive stock option plans to maximize effort. 
Further, governance codes around the world encourage elements of delayed compensation; 
whereas bank regulators contemplate putting in place rules that require bank executives to hold 
subordinated debt that may be written down in the case a bank approaches non-viability (The 
Economist 2013).  
Delayed compensation has become part of corporate reality; after executives, auditors and NAS 
providers could think of following suit.  
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Prior studies in the area of management forecasts contain a common characteristic; they assess 
voluntary earnings disclosures during normal operating periods, when incentive structure is 
generally routine and on-going.  This research tests whether voluntary earnings disclosures 
released during Chapter 11 protection are significantly different from those forecasts released 
after emergence from Chapter 11 protection. 
From a bias perspective, results indicate that managers exert greater upward earnings 
management on the forecast during Chapter 11 protection periods. From an information content 
perspective, results indicate the presence of information content during both of these periods.  
When firms are engaged in Chapter 11 protection the information content is significantly 
negative indicating that investors have a tendency to discount the forecast.  After emergence 
from Chapter 11, the information content is significantly positive indicating that investors have a 
tendency to not discount the forecast.  
With the numbers of bankruptcies steadily rising today, these finding have practical implications 
for not only users of forecast information, but also for the managers generating the forecasts.  
Introduction 
Bankruptcy has the potential to be a tremendously traumatic experience for a firm.  The primary 
purpose of the U.S. bankruptcy code, through Chapter 11 filing, is to provide temporary respite 
from financial obligations to companies with sufficiently high probability of reorganizing 
obligations successfully.  A successful reorganization would allow the company to ultimately 
emerge from bankruptcy as a much more financially healthy organization. 
Eberthart et al (1999) study the stock market performance of firms emerging from Chapter 11 
bankruptcy.  They find that in the first 200 days after shedding the Chapter 11 cover abnornmal 
stock returns average from +24.6% to +138.8%.  This is similar to findings of Bradley and 
Rosenzweig (1992).  Lang and Stulz (1992) extend the analysis and find that this market reaction 
can exert a positive competitive effect, particularly since the Chapter 11 bankruptcy can be an 
indication of a general negative contagion in the industry in  which the Chapter 11 emerging 
company competes.  The news of a successful emergence from Chapter 11 is then viewed as 
good market news relative to other firms in the industry.  Ferris et al (1997) separate firms in 
comparable industries by those that file for bankruptcy and those that do not.  An analysis is then 
made three years prior to the bankruptcy and three years after emerging from bankruptcy. They 
find that when the bankruptcy announcement is made, the firms declaring Chapter 11 filings see 
a decline in stock prices, but so do rivals firms in the same industry.  When the firms emerge 
from Chapter 11, they see an even greater increase in stock price than stock prices of rival firms. 
In 1998, the U.S. Congress passed the Securities Litigation Uniform Standards Act (SLUSA).  
The intent of this law was to encourage U.S. firms is issue greater numbers of voluntary forecasts 
by offering protection from potential litigation that might arise through the issuance of inaccurate 
forecasts.  Greater numbers of voluntary earnings releases would be viewed by current and future 
investors as beneficial from a full disclosure perspective.  During the period between 1983-1997, 
Chapter 11 bankruptcies averaged around 20,000 per year.  From 1998-2007 they dropped to 
around 10,000 per year.  In 2008 alone the number of Chapter 11 filings increased by nearly 
50%.  Even though the U.S. Congress has sought to increase the number of voluntary forecasts, 
this effort could in fact have been minimized by the looming presence of bankruptcy for some 
firms.  To date, no study has evaluated the linkage between voluntary earnings forecasts and 
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Chapter 11 filings. This study will attempt to do just that.  The question to be answered is do 
voluntary earnings forecast differ during periods of Chapter 11 protection versus periods when a 
firm is not under the auspices of Chapter 11?  In assessing that question, a sample of firms that 
issued voluntary forecasts while under Chapter 11 protection is analyzed against a sample of 
those same firms that issued voluntary forecasts after emerging from Chapter 11 protection. The 
two samples are then compared for statistical differences. 
Literature Review 
Prior research in the study of voluntary earnings disclosures finds that managers release 
information that is unbiased relative to subsequently revealed earnings and that tends to contain 
more bad news than good news (Baginski et al., 1994; Frankel, 1995).  Such releases are also 
found to contain information content (Patell, 1976; Waymire, 1984; Pownell and Waymire, 
1989).  Although forecast release is costly, credible disclosure will occur if sufficient incentives 
exist.  These incentives include bringing investor/manager expectations in line (Ajinkya and Gift, 
1984), removing the need for expensive sources of additional information (Diamond, 1985), 
reducing the cost of capital to the firm (Diamond and Verrechia, 1987), and reducing potential 
lawsuits (Lees, 1981). 
All of the aforementioned empirical studies have one common characteristic, they assess 
voluntary earnings disclosures of firms during normal operating periods, when the incentive 
structure is generally routine and ongoing.   The research question addressed in this study is: Do 
voluntary earnings forecast differ during periods of Chapter 11 protection versus periods when a 
firm is not under the auspices of Chapter 11?  This question also links earnings management to 
voluntary disclosures of earnings.  For several years researchers have found that some degree of 
earnings management may exist in mandatory disclosures.  Incentives leading to earnings 
management may  also manifest in voluntary disclosures.  If the potential exists for voluntary 
disclosures to be managed, Chapter 11 bankruptcy may well be a time in which they are 
managed.  If this is the case, then to what extent do investors rely upon the forecast information?  
This is the other research issue that will be addressed in this study. 
In conducting this study, literature is relied upon that indicates different incentive structures 
during non-normal operating periods (such as that implied by Chapter 11 governance). 
DeAngelo (1986) shows that managers have incentives during management buyouts to manage 
earnings downward in attempts to reduce buyout compensation.  Collins and DeAngelo (1990) 
show that earnings management occurs during proxy contests, and market reaction to earnings 
during these contests is different than during normal operating periods.  DeAngelo (1990) finds 
that managers have incentives during merger activities to manage earnings upward so as to 
convey to current stockholders that the potential merger will not adversely affect their 
investment.  Perry and Williams (1994) find that management of accounting earnings occurs in 
the year preceding “going private” buyouts.  Stunda (1996) finds that managers exert greater 
upward earnings management during mergers and acquisitions.   
This study assesses the effect that Chapter 11 bankruptcy has on management forecast 
credibility.  In accomplishing this, the presence of earnings forecast management is tested by 
using bias measures along with the market reaction to the forecast during both non-Chapter 11 
periods and Chapter 11 periods for the same firms.  Based upon statistical analysis, conclusions 
are drawn that identify whether bankruptcy becomes a factor that influences voluntary earnings 
forecasts.  This would have implications for voluntary disclosures in general (since current 
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literature finds voluntary disclosures to be unbiased).  There would be potential implications for 
managers of firms seeking Chapter 11 filing, along with the investors of these firms. 
Hypotheses Development 
Hypothesis About Bias of Management Forecast 
As previously noted, recent studies of management earnings forecasts do not find evidence of 
bias in voluntary management disclosures.  These studies of management forecasts must be 
considered along with earnings management literature.  For instance, voluntary disclosures 
facilitate additional information to the investor at a lower acquisition cost.  However, if only 
partial communication flows from management to investors and acquiring full information is 
costly, there exists asymmetric information and the potential for earnings management in the 
earnings forecast. 
If the same degree of earnings management (whether positive or negative) exists in both the 
forecast of earnings and actual earnings, the expectation is that there would be no difference in 
forecast error.  If, however, the ability to perform earnings management is anticipated but not 
realized, some difference of forecast error would be present.  If greater upward earnings 
management of the forecast occurs (or less actual earnings management), a negative forecast 
error should exist.  If greater downward earnings management of the forecast occurs (or more 
actual earnings management), a positive forecast error should exist.  Thus, the first hypothesis 
tests for the existence of forecast error in the sample of firms issuing forecasts while in Chapter 
11 versus the same sample of firms issuing forecasts after emerging from Chapter 11. The null 
hypothesis tested is: 
 
H1: Average management forecast error (actual EPS – management forecast of EPS) equals 
zero for sample firms issuing forecasts for both Chapter 11 and post-Chapter 11 periods. 
 
Hypothesis About Information Content of Accounting Earnings and Management 
Forecasts 
If mandatory disclosures of earnings contain some degree of earnings management, then 
voluntary disclosures may possess the potential for such earnings management as well.  Investors 
may react to managed earnings in one of two ways; they may discount the information as 
additional noise, or they may view this information as enhancing the properties of the signal (i.e., 
in terms of amount of variance).  Research during the past two decades has shown that 
accounting earnings possess information content, however, current literature finds that the 
information content of earnings announcements is different during non-normal operating periods.  
For instance, Collins and DeAngelo (1990) finds a greater market reaction to earnings during 
proxy contests, and Stunda (1996) finds a greater reaction during mergers and acquisitions. 
If investors interpret managed earnings forecasts as just additional noise, the market would 
discount this information.  If, however, investors view the managed earnings forecast as a 
positive (or negative) signal from management, the market would not discount the information.  
The expectation for information content of management forecasts in non-normal operating 
periods (i.e., such as Chapter 11) would revolve around these two notions.  These alternative 
notions suggest the following null hypothesis, stated in null form: 
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H2: The information content of management forecasts during Chapter 11 periods is equal to 
the information content of management forecasts after emergence from Chapter 11. 
Research Design 
The sample consists of management forecast point estimates made during the period 
between1998-2012 meeting the following criteria: 1) The management earnings forecast was 
recorded by the Dow Jones News Retrieval Service (DJNRS).  2) Chapter 11 information was 
obtained from the Wall Street Journal (WSJ).  3) Security price data was obtained from the 
Center for Research on Security Prices (CRSP).  4) Earnings data was obtained from Compustat.  
5) Each sample firm must have had a minimum of one forecast during Chapter 11 and one 
forecast after emerging from Chapter 11.   
This main sample is further divided into two sub-samples; one consisting of firms issuing 
forecasts while under the umbrella of Chapter 11 protection; the other consisting of the same 
firms issuing forecasts after emerging from the protection of Chapter 11.  For sensitivity analysis 
an additional sample of firms is assessed.  This sample consists of firms that have not been 
involved in Chapter 11 activity and that have issued at least one forecast during the study period.  
The purpose of this third sample is to ascertain any distinction Chapter 11 may have in the life of 
a firm.  Table 1 summarizes the forecast samples utilized in the study. 
 
Table 1: Study Samples Study Period 1998-2012 
Sample Set Number of Forecasts 
Forecasts during Chapter 11 98 
Forecasts after Emergence from Chapter 11 114 
Forecasts not Involving Chapter 11 Activities 289 
Total 501 
Test of Hypothesis 1 
The management forecasts of earnings must be related to actual earnings in order to determine if 
bias exists.  McNichols (1989) analyzes bias through the determination of forecast error.  The 
forecast error of a firm (fei) is equal to the actual earnings per share minus the management 
forecast of earnings per share.  In order to test hypothesis 1, the forecast error is assessed for firm 
forecasts on a cross-sectional basis in periods of Chapter 11 and compared to forecasts of the 
same firms in periods after emerging from Chapter 11.  This test allows for assessment of 
forecast error in these two respective time periods.  Stated in statistical form the hypothesis is 
represented in equation (1) as follows: 
 
                                        Σ
ij	klmn	++  	Σ ij	mop'klmn	++	                                          (1) 
 
Where:  q(F                              = forecast error of firm i 
  r	s>tE(?	11             = forecasts made in Chapter 11 periods (n = 98) 
           		r	tuGE  s>tE(?	11 = forecasts made in post-Chapter 11 periods (n = 114) 
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Statistical analysis is performed on the two samples in order to determine if the forecast error 
between the two samples is significantly different.  McNichols (1989) and DeAngelo (1988) 
conduct a t-test on their respective samples in addition to a Wilcoxon signed rank test.  Lehman 
(1975) reports that the Wilcoxon test has an efficiency of about 95% relative to a t-test for data 
that is normally distributed, and that the Wilcoxon test can be more efficient than the t-test for 
non-normal distributions.  Therefore, this analysis consists of performing a t-test and a Wilcoxon 
signed rank test on average cross-sectional differences between actual earnings per share and the 
management forecast of earnings per share for the two sample groups. 
Required criteria for this hypothesis is that these firms have at least one earnings forecast during 
their Chapter 11 period and at least one forecast after emerging from Chapter 11.  
In order to provide sensitivity analysis and establish a baseline for reaching conclusions among 
firms that have engaged in Chapter 11 protection, an analysis similar to the one conducted above 
is made for firms issuing forecasts during the same sample period (1998-2012) but have not filed 
for Chapter 11 protection.  Stated in statistical form, this sensitivity analysis is represented in 
equation (2) as follows: 
                      Σ
i`  0                                                                     (2) 
 Where:  q(F         = forecast error of firm i 
  r	             = forecasts made for firms not engaged in Chapter 11 (n = 289) 
Test of Hypothesis 2 
The purpose of this test is to assess the relative information content  of  management earnings 
forecasts during Chapter 11 periods and post-Chapter 11 periods.  The following model in 
equation (3) is used to evaluate information content: 
 FE  > 	 v1:6FE 	 v2:611FE 	 v3:6t11FE 	 v4wxFE 	 v5xFE 	 v6w=FE 	 v7\FE 	(FE                                                                                                                                                  (3) 
Where: 			FE    =  Cumulative abnormal return forecast i, time t 
               >            =  Intercept term 
               :6FE      =  Unexpected earnings for forecast i, time t, for firms never engaged in  
                                 Chapter11 
    :611FE  = Unexpected earnings for forecast i, time t, for firms during Chapter 11  
         protection 
           				:6t11FE = Unexpected earnings for forecast i, time t, for firms post-Chapter 11 
    wxFE       = Market to book value of equity as proxy for growth and persistence 
    xFE          = Market model slope coefficient as proxy for systematic risk 
               w=FE       = Market value of equity as proxy for firm size 
               \FE          = Horizon of forecast, measured as days into year before forecast 
               (FE           = error term for forecast i, time t 
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The coefficient a in the above equation measures the intercept.  The coefficient b1 is the earnings 
response coefficient (ERC) for all firms never engaged in Chapter 11 proceedings.  Coefficient 
b2 is the ERC for all firms issuing forecasts during Chapter 11, while coefficient b3 is the ERC 
for all firms issuing forecasts after emerging from Chapter 11.  The coefficients b4, b5, b6, and 
b7 are contributions to the ERC for all firms in the sample.  To investigate the effects of the 
information content of management forecasts on ERC, there must be some control for variables 
shown by prior studies to be determinants of ERC.  For this reason, the variables represented by 
coefficients b4 through b7 are included in the study. 
Unexpected earnings (UEit) is measured as the difference between the management earnings 
forecast ((MFi) and the security market participants’ expectations for earnings proxied by 
consensus analyst following as per Investment Brokers Estimate Service (IBES).  The 
unexpected earnings are scaled by the firm’s stock price (Pi) 180 days prior to the forecast.  This 
is represented by the statistical formula in equation (4) as follows:  
                                                        :6F  yz'{|}+                                                            (4)     
For each disclosure sample, an abnormal return (ARit) is generated for event days -1, 0, +1, 
where day 0 is defined as the date of the forecast disclosure as per the DJNRS.   The market 
model is utilized along with the CRSP equally-weighted market index and regression parameters 
are estimated between -290 and -91.  Abnormal returns are then summed to calculate a 
cumulative abnormal return (CARit).   Hypothesis 2 is tested by examining the coefficients 
associated with unexpected earnings of forecasts,  b1, b2, b3.  There are two possible 
conclusions; the forecast may be noisy, which in this event, the coefficients will be <0, or the 
forecast will possess an information-enhancing signal to the investor, which will result in the 
coefficients >0. 
Results 
Hypothesis 1 examines whether there is a difference in bias measurement between the sample of 
firms issuing forecasts while under Chapter 11 protection versus the same firms issuing forecast 
after emerging from Chapter 11.  This test is developed by comparing forecasts of these two 
samples and allows for a test of the relative forecast error between the two.  Table 2 indicates the 
results of this test.  Results show that the mean forecast error derived from the average cross-
sectional differences between the two samples is -.08 with a p-value of 0.01.  Using the 
distribution-free sign rank test, significance is observed at the 0.01 level.  These results suggest 
rejection of the hypothesis that the average forecast errors during these two sample time frames 
are the same.  In addition, the average forecast error during periods of Chapter 11 protection is 
more negative the forecast error during post-Chapter 11 periods (mean = -.08). This is consistent 
with the notion of greater upward earnings management of the forecast during Chapter 11 
protection periods.  In other words, firms are more likely to skew the earnings forecast upward 
during Chapter 11 periods. 
As a sensitivity analysis, a test of bias is also made on all forecasts during the study period of 
1998-2012 for firms that have not engaged in Chapter 11 filings.  Table 3 provides the results of 
this test.  Results show a mean forecast error of .04 with a p-value of 0.01.  Using the 
distribution-free sign rank test, significance is observed at the 0.01 level.  These results indicate 
that for firms issuing earnings forecasts that have not been engaged in Chapter 11 activity, there 
is a downward earnings management of the forecast.  This is consistent with extant literature and 
International Research Journal of Applied Finance         ISSN 2229 – 6891   
Vol. IV  Issue – 10  October, 2013 
1342 
 
also consistent with what was seen in the sample of firms issuing forecasts after emerging from 
Chapter 11 protection. 
 
Table 2: Test of Hypothesis 1 
Model:Σ q(Fr	s>tE(?	11  Σ q(Fr	tuGE  s>tE(?	11 
Table entry is average management forecast error difference between Chapter 11 
 and post-Chapter 11 time periods 
Mean Median Minimum Maximum Standard Deviation t-Statistic 
-.08 -.04b -.01 -.12 .0020 (2.26)a 
                                                                          a Significant at the 0.01 level (two-sided test) 
                                                   b
 Significant at the 0.01 level using non parametric sign rank test q(F = forecast error of firm i r Chapter 11 = 98 Firm forecasts for the period 1998-2012  r Post Chapter 11 = 114 Firm forecast for the period 1998-2012 
             
Table 3: Test of Hypothesis 1 
Model:Σ q(Fr	  0 
Table entry is average management forecast error for all firms never engaged in Chapter 11 activities 
Mean Median Minimum Maximum Standard Deviation t-Statistic 
.04 .01b -.004 .198 .0013 (2.38)a 
a Significant at the 0.01 level (two-sided test) 
b
 Significant at the 0.01 level using non parametric sign rank test q(F = forecast error of firm i r =289 firm forecasts for the period 1998-2012  
 
Hypothesis 2 tests information content of the management forecast for the two sample periods of 
during Chapter 11 protection, and after emergence from Chapter 11.   Table 4 reports results 
from this test.  The coefficient representing the incremental ERC of firms never engaged in 
Chapter 11 procedures (b1) has a value of .12 with a p-value of 0.01.  The coefficient 
representing the response to firm forecasts during Chapter 11 protection (b2) has a value of -.06 
with a p-value of -0.01.  The coefficient representing the response to firm forecasts after 
emergence from Chapter 11 (b3) has a value of .09 with a p-value of 0.01.  All other control 
variables are not significant at conventional levels.  In addition, whenever regression variables 
are employed, there is a probability of the presence of multicollinearity within the set of 
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independent variables which may be problematic from an interpretive perspective.  To assess the 
presence of multicollinearity, the Variance Inflation Factor (VIP) was utilized.  Values of VIP 
exceeding 10 are often regarded as indicating multicollinearity.  In the test of hypothesis 2, a VIP 
of 2.3 was observed, thus indicating a non-presence of significant multicollinearity 
These findings indicate that not only do earnings forecasts  contain information content, there is 
a difference in the information content of management forecasts during Chapter 11 protection 
and all other periods.  When firms have never engaged in Chapter 11 proceedings, the 
information content is positive and significant, meaning that investors do not discount the 
forecast. This is consistent with prior forecast literature. When firms issue earnings forecasts 
while in Chapter 11 protection, the information content is negative and significant, meaning that 
investors tend to discount the forecast.  When these firms emerge from Chapter 11, the forecast 
is again seen as positive and significant, meaning that once again the forecast is perceived to 
have value and therefore not discounted.  These results suggest rejection of the hypothesis that 
information content of management forecasts during periods of Chapter 11 protection is equal to 
periods after emerging from Chapter 11 protection.   
Table 4: Test of Hypothesis 2 
Model: FE  > 	 v1:6FE 	 v2:611FE 	 v3:6t11FE 	 v4wxFE 	 v5xFE 	 v6w=FE 	 v7\FE 	 (FE 
Table represents data for all firm forecasts during the period 1998-2012 
a b1 b2 b3 b4 b5 b6 b7 Adj. R2 
.18 .12 -.06 .09 .13 -.07 .03 .14 .179 
(0.90) (2.31)a (-2.40)a (2.39)a (.10) (-.41) (.27) (.44)  
a Significant of the 0.01 level (one-sided test) 
Where: 			FE      =  Cumulative abnormal return forecast i, time t 
               >               =  Intercept term 
               :6FE         =  Unexpected earnings for forecast i, time t, for firms never engaged in  
                                 Chapter11 
   :611FE     = Unexpected earnings for forecast i, time t, for firms during Chapter 11  
               :6t11FE = Unexpected earnings for forecast i, time t, for firms post-Chapter 11 
   wxFE       = Market to book value of equity as proxy for growth and persistence 
   xFE          = Market model slope coefficient as proxy for systematic risk 
              w=FE       = Market value of equity as proxy for firm size 
              \FE          = Horizon of forecast, measured as days into year before forecast 
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This study provides empirical evidence regarding the credibility of management forecasts during 
Chapter 11 protection and after emerging from Chapter 11 protection.  Bias results indicate that 
managers exert greater upward earnings management on the forecast during Chapter 11 
protection periods. Information content results indicate the presence of information content 
during both of these periods.  When firms are engaged in Chapter 11 protection the information 
content is significantly negative indicating that investors have a tendency to discount the 
forecast.  After emergence from Chapter 11, the information content is significantly positive 
indicating that investors have a tendency to not discount the forecast.   
These findings have implications for firms currently or prospectively engaged in Chapter 11 
activities.  It also acts as a signal to investors to be cognizant of differences that may occur in 
earnings forecasts made during Chapter 11 protection. 
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This paper brings together various topics in finance—the Capital Asset Pricing Model, Portfolio 
Theory, the empirical evidence, and the Efficient Market Hypothesis—to address whether 
individual security selection—Stock Picking—is or is not a meritorious venture. 
Introduction 
The temptation to select specific securities is strong.  The temptation flows from the belief that 
either one has superior insights/research and/or that one contemplates specific approaches to 
portfolio development with an eye toward a peculiarly beneficial return to risk.  There are 
number of reasons why such temptations should be minimized.  The reasons can be shown 
graphically using the Capital Asset Pricing Model, statistically using Portfolio Theory, 
empirically using historic evidence and tests, and functionally using the Efficient Market 
Hypothesis. 
Graphical Demonstration 
Superior portfolio construction is generally measured in terms of a generated or expected total 
return (income plus gains/losses) versus an experienced or contemplated risk.  Securities of 
number n combine into portfolios with a return of: 
           n 
  Rp = ∑ wi Ri         (1) 
               
i=1 
where Rp is the return to the portfolio, Ri is the return of security i, and the weight wi 
represents the proportion to the whole portfolio, given that: 
   n 
  ∑ wi  = 1.       (2) 
  i=1 
Note that some weights may be negative reflecting a borrowed short position.  The risk of 
a portfolio is measured by its standard deviation, the square root of the portfolio’s 
variance or: 
              n     n 
  σp
2
 = ∑  ∑ wi wjσij      (3) 
                
i=1  j=1 
where σp2 is the variance of the portfolio and σij is the covariance of the security i by j.  
Some fifty years ago, Markowitz [1959] examined a two-space of vertical returns and 
horizontal risk measured by the standard deviation of the returns with the preference 
toward higher/upward returns and toward lesser/leftward risk.  In examining the risk of a 
portfolio comprised of two securities, the previous Equation 3 measuring portfolio risk 
becomes:  
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  +  2 wa wbσab    (4) 
where σab also equals σaσbρab where ρab is the correlation coefficient.  Markowitz noted 
that in the risk-return space that all theoretically feasible portfolios create either a straight 
line or a curved line to left, or: 
 
 Figure 1: Feasible Portfolios with Correlations of  +1, 0, and -1 
 
A third security can be added to a given previously weighted portfolio, and so on, until a 
Feasible Set of  portfolio choices exists, and Markowitz showed that the shape or 
envelope of the Feasible Set would be continuously smooth on its left side, or: 
 
 
Figure 2: The Feasible set of Risky Securities 
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If a risk-free security is also introduced, the portfolio variance Equation 4 simplifies and 
becomes both linear and directly proportional, or σp = waσa with a as the risky security.  The 
addition of the risk-free security adds the possibility of a straight Capital Market Line (and hence 
the Capital Asset Pricing Model) from the risk-free security to the optimal tangency on the 
Feasible Set given a preference for a higher return for any given amount of risk, or: 
 
 
Figure 3: Risk-free Security Creates Portfolio Choices on the CML 
 
It is argued that the tangency should be that portfolio which reflects the risky Market as a whole.  
However, Roll [1977] has demonstrated that one cannot prove nor disprove that the tangency is 
indeed the Market—it must taken on faith that the Market as a whole is reflective of the portfolio 
at the tangency.  Note also note that the Capital Market Line to the right of the Market tangency 
is where the weight of the risk-free security is negative reflecting a borrowing of funds and thus 
is often described as the borrowing region of the Capital Market Line.  It now follows that any 
portfolio choice optimizing return and minimizing risk lies on the Capital Market Line and 
uniquely is composed of only two choices for all investors—the risk-free security and the 
Market.  In this Separation Theorem the investor’s optimal choices are separated from the 
investor’s preferences and that any rational risk averse investor must choose only among the 
risk-free and market index at the tangency point.  Of course each investor chooses his/her 
appropriate mix of these two choices and that any other set of choices creates an inferior 
portfolio in terms of return and risk. 
The case against stock picking now becomes clear.  Any security, or any subset of securities, lies 
interior and inside the Feasible Set and is not an optimal portfolio choice.  This is a graphical 
demonstration that stock picking is an inappropriate approach to portfolio selection. 
Statistical Demonstration 
A demonstration using statistics can also show that individual security selection ceases to affect 
any sufficiently diversified portfolio and thus makes irrelevant any analysis uniquely associated 
with any specific security.  Writing again Equation 3 and separating into two terms where i 
equals j and where i does not equal j, or: 
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            n     n                     n      n   
  σp
2
 = ∑  ∑ wi wjσij   + ∑  ∑ wi wjσij  .   (5) 
                
i=1  j=1      
                    
i=1   j=1 
                
for i=j                     for i ≠ j 
 
Here the covariance, in the special case of i equals j, is merely the variance wherein the variance 
is the weighted sum of the squared products of the same mean differences versus the covariance 
which is the weighted sum of the products of two different mean differences.  Consider a 
covariance matrix: 
 
  σ11 σ12  σ13  . . . σ1n 
 σ21 σ22  σ23 . . . σ2n 
 σ31 σ32  σ33 . . . σ3n 
  
. . . . . . . . .
 
. . . . . . 
 σn1 σn2  σn3 . . . σnn 
 





σ12  σ13  . . . σ1n 
 σ21 σ2
2
  σ23 . . . σ2n 







. . . . . . . . .
 
. . . . . . 
 σn1 σn2  σn3 . . . σn
2 
 
One can recognize that the number of variance terms lying on the diagonal equals the number of 
securities n and that the number of remaining covariance terms equals n2 –n or n(n—1).  Now let 
the weight w equal, say, 1/n.  This weighting creates what is called a naïve portfolio.  If one has n 
securities in a portfolio of randomly selected securities, then Equation 5 becomes: 
                                       __                                    __        
   
  σp
2
 = n (1/n)(1/n) σi2   + n(n—1) (1/n)(1/n) σi j    (6) 
and where we now report merely the average mean variance and the average mean covariance 
respectively.  Equation 6 simplifies to: 
                   __                     __        
   
  σp
2
 = (1/n) σi2   + (n—1)/n σi j  .    (7) 
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Consider now an increase to the number of securities in the portfolio to a very large number of 
randomly chosen securities.  The first variance term now approaches zero, and the second 
covariance term rises to the average mean covariance of the remaining covariances.  Such a large 
number of randomly chosen securities eliminate any unique idiosyncratic variance component.  
The variance component, which now ceases to exist in a diversified portfolio, is associated with 
the unique characteristics of any particular security and likewise is associated with the process of 
stock picking.  A randomly fully diversified portfolio thus does not reflect the process of stock 
picking.   
A note of interest exists for those who are otherwise familiar with statistics.  In other usages of 
statistics, the covariance term usually disappears by assuring that it is expected to equal zero in 
the design of the sampling procedure—double blind studies, random respondent selection and so 
on.  In those procedures often one examines the means and variances after assurances that the 
covariance term(s) can be considered to approach zero.  The opposite case is true in portfolio 
theory.  The variance term disappears through random portfolio diversification and the 
covariance term remains.  Thus the remaining covariance term becomes the basis for the beta 
coefficient (which equals the covariance to market divided by the variance of the market) in the 
Capital Asset Pricing Model and which is:  
 
  E(Ri) = Rf + βi [E(Rm) – Rf] ,    (8) 
where E(Ri) is the expected return to security i, Rf is the risk-free return and E(Rm) is the 
expected return to market as a whole. 
Empirical Demonstration 
A third and separate set of reasons exists for the case against stock picking—the empirical 
evidence.  Repeated studies regularly show that the diversified passively managed market 
weighted mutual funds outperform discretionary actively managed mutual funds—the latter 
associated with stock picking.  See Elton and Gruber [1995] for a more thorough analysis of 
passive index fund performance.  The main reason that the passively managed funds perform 
better than actively managed funds is because the market index funds do not have the costs 
associated with the research necessary for actively managed mutual funds.  Again, stock picking 
is an inappropriate approach to portfolio selection—in this case among mutual funds. 
Functional Demonstration 
A fourth reason argues against stock picking by examining a functional view of how information 
is reflected in security pricing.  The literature associated with the following approach is 
consistent with the Efficient Market Hypothesis which argues that a security is priced and 
reflects information of varying types—historic (Weak form type), public (Semi-Strong form type 
or historic information with the addition of news), and all (Strong form type or public 
information with the addition of private information).   Consider that a security is priced at time t 
as a function of information (rational or not) at the same time t.  And the price tomorrow will 
reflect information available tomorrow, or: 
Pt = f(INFOt)   and  Pt+1 = f(INFOt+1)      (9) 
The difference between tomorrow’s price and today’s price is a function of tomorrow’s news, or: 
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   ∆ = Pt+1 - Pt = f(NEWSt+1)      (10) 
  Except for insider information (which is generally unavailable and/or generally illegal as a basis 
for investment decisions), the expected value of tomorrow’s news should be expected to 
approximately equal a net change near zero, or: 
   E(∆)  ≅ 0         (11) 
It would not be zero per se, but slightly positive given the generally upward trend of the market.  
And this slightly positive return expected is that of a diversified market weighted portfolio!  
Again, stocking picking provides little excess returns, especially if one increases his/her costs 
toward gathering further information. 
Conclusion 
Why do people seek excess returns given the above?  Some evidence exists that it is hard wired 
into the nature of higher forms of life.  The costs and benefits of the analysis associated with 
searching for food, avoiding predator animals, and so on, seem to develop so that one will over 
utilize information.  The consequences of over utilized information are that the life form merely 
wastes some minor calories and/or is merely embarrassed. Now consider the under utilization of 
information—the life form may lose its life due to insufficient food gathering or the failure to 
avoid predators.  However, when such a basic approach to life is applied to a financial 
framework the reverse is true.  That is, for higher order life the cost of information/analysis is 
marginally zero (in that being alive usually requires the same energy/cost as one who is unduly 
or hyper vigilant) and that the benefits are enormous in terms of gaining rewards and avoiding 
risks.  However, in investments the rewards with the costs of informational research are not 
likely to exceed the rewards without the costs of additional informational research.  Thus 
relatively better performances are associated with lower research costs, and there are no benefits 
to stock picking, but there are additional costs—and these costs diminish the returns to a 
portfolio.   
However, as noted by Lorie and Hamilton [1973], some informational costs must be borne 
regardless and as such these costs have a minimal marginal cost.  Examples here include the 
necessary analysis incidental to additions or withdrawals to portfolios because of the otherwise 
necessary transactions/activities exogenous to the portfolio itself.  In such cases then some stock 
picking can be of merit, especially if it brings the portfolio toward optimal goal(s).  But even 
here, proactive stock picking activities beyond those necessary for exogenous transactions would 
not be merited. 
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This paper demonstrates an advantage to maintaining a level of excess production capacity. A 
special order problem is cast in a principal-analysis where the Buyer (principal) wishes to receive 
a special price from the agent (Seller) and the Seller’s capacity is unknown to the Buyer.   
Without private information concerning capacity, the Buyer must compensate the Seller for any 
opportunity costs if the Seller does not have sufficient capacity to fulfill the special order; if the 
Seller does has sufficient capacity, the Buyer only has to cover the Seller’s marginal cost.  
However, with informational asymmetry with respect to capacity, it is shown that the Buyer will 
order a less than optimal level from the Seller and that a Seller with excess capacity can earn 
extra-normal profits. 
Introduction  
Consider an example of a special order problem encountered in a management accounting 
textbook.  A firm is producing a product at a normal volume of 10,000 units at an average cost of 
$60 per unit and selling the good at a price of $80 per unit.  Variable costs are $50 per unit while 
the remaining $10 per unit is an allocation of a fixed cost of $100,000.  A special order has been 
made to the firm to deliver 1,000 units at a price of $58.  The manager of the firm refuses the 
order concerned that a loss of $2 per unit will ensue.  However, If the firm has sufficient excess 
capacity to produce the good, the manager is in fact foregoing a profit of $8 per unit as the 
$100,000 fixed cost is a sunk cost and therefore irrelevant to the decision.   On the other hand, if 
production of 10,000 units is the firm’s capacity, the $60 unit cost is not sufficient for the firm to 
accept the order because the unit cost does not include an opportunity of cost of $20 per unit, the 
profits forgone by accepting the special order. 
This problem, or many variants of it, is encountered in discussions of relevant cost for decision-
making in many managerial accounting textbooks.  The problem demonstrates that cost 
accounting information includes irrelevant information (the allocation of a common cost or of a 
fixed cost) and that when capacity is reached the information does not contain important relevant 
information, the opportunity cost of alternative sales.  In the solution, any units from excess 
capacity should be sold as long as the price exceeds the incremental costs.  Once demand reaches 
capacity production, the price must exceed the incremental cost of those units along with any 
opportunity cost.   
Note that the decision to accept or reject the special order is made without regard to the fixed 
cost, a cost that represents the cost of the firm’s capacity.   This analysis has been called into 
question with activity-based costing (see for example Robinson [1990], Cooper and Kaplan 
[1992], and Kaplan [1994]).   It is argued that taking such a special order, and other special 
orders by using unused capacity may in the long run drive up the overall fixed cost due to 
complexities introduced to the production process.  As such, the fixed cost is considered relevant 
as decisions to use excess capacity may in fact drive up overall spending.   
This paper takes a different approach to the value of excess capacity.  In the usual textbook 
example, the seller is choosing as low a price as possible to induce the buyer so that the seller is 
indifferent between accepting or rejecting the special order.  Thus, is there any advantage to 
having excess capacity?  This paper addresses that problem with an application of the principal-
agent problem.  The principal (the Buyer) wishes to extract as low a price as possible from the 
agent (the Seller).  However, the Buyer is not privy to the Seller’s capacity information.   The 
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analysis shows that the Seller with excess capacity as private information can exploit that excess 
capacity and extract rents.   
The analysis provides an extension of the principal agent problem with private information (see 
for example Sappington [1983], Laffont and Tirole [1994] and Blackwell and Yost [2009].  In 
the usual principal agent problem, a contract offered to an agent possessing private information 
must exceed some fixed reservation level of utility.  The model in this paper extends that 
problem as the Seller has a reservation level of profit that depends upon the private information, 
the Seller’s capacity level; as capacity is increasing, the Seller’s normal profits are weakly 
increasing.  The reservation profits increasing with capacity level provides an interesting 
extension and complication of the usual principal agent analysis. 
The paper is organized as follows.  The next section develops the basic model.  Section 2 
analyzes as a benchmark the perfect information solution.  It is shown that is the same contract as 
would be the case in a managerial accounting textbook.  Section 3 then presents the solution to 
the problem when the seller’s capacity is private information.  Specifically, we show the rents 
that are gained from having excess capacity. 
I. The Model 
The model considers the interaction between two risk-neutral parties:  the Seller and the Buyer.  
The Seller produces and sells a product in a market at a price given by a downward sloping 
demand curve.  The Buyer is not a normal customer in the Seller’s market but is seeking a 
special order from the Seller at a lower than normal price.  Providing output to the Buyer will not 
change the demand characteristics of the Seller’s market.  If the Seller has enough excess 
capacity to produce for the Buyer the offer need only exceed the Seller’s incremental costs to be 
attractive to the Seller.  If there is not enough excess capacity the Seller will have to forgo some 
sales to the market in order to meet the Buyer’s offer and so the offer must cover not only the 
incremental production costs but also the opportunity costs for the lost sales.  Unknown to the 
Buyer is the Seller’s capacity level.  The model will now be formally developed beginning with 
the Seller’s normal market and then developing the Buyer’s problem. 
The Seller manufactures an output of quantity q at a variable cost per unit c and sells the product 
at a price given by the function p(q) = A-bq.  The firm is constrained by a capacity level of K 
units and chooses the output level q such that: 	>FF(G	N  t  H Gv(HE	Eu:    
The Seller’s optimal output level is given by: 
   , Fq	    H2v  H2v, Fq	    H2v

 
With associated profit levels: 
N    v  H, Fq	    H2v  H4v , Fq	    H2v

 
International Research Journal of Applied Finance         ISSN 2229 – 6891   




The Seller is assumed to be one of two possible types, KL or KH.   The probability of KL is given 
by   1 that is known by both the Buyer and the Seller.   The two output levels are given by: 
    H2v   
Thus with capacity of KH, the Seller has excess capacity of   '  units. 
Now consider a second firm, the Buyer.  The Buyer does not purchase goods in the Seller’s 
normal market but has a need for a portion of the producer’s output so as to sell the good at a 
price P where P is sufficiently larger than the producer’s variable cost c.  The Buyer represents 
the special order problem commonly encountered in managerial accounting textbooks and so we 
assume the secondary market will not in any way affect the Seller’s demand.  The Buyer makes 
an offer to the producer for a quantity x for a contracted total price R.  The Buyer is seeking as 
low a price as possible but does not know the Seller’s capacity level.  
The timing of the model is as follows.  First, the Seller observes the private information Ki.  The 
Buyer then makes an offer to the agent.  This offer is given by the pair xi and Ri, respectively the 
output and the payment.  The Seller then chooses the a total output level delivering xi units to the 
Seller and selling the remaining units at appropriate market price, p(q)= A-bq. 
The Buyer’s offer must be individually rational for the Seller to accept the offer.  That is, the 
profits earned by the Seller must be at least those earned without the special order from the 
Buyer.  In the usual principal-agent analysis this reservation level of profit is a constant for all 
possible agents.  Complicating this model is that the expected profits are a function of the 
unknown information, the Seller’s capacity level.  These two individual rationality constraints 
are given as follows: 
  	     v    H    v  H     (IRL)  	     v    H  '!9       (IRH) 
From the Revelation Principle (Myerson, 1979), any equilibrium payoffs can be replicated in an 
equilibrium where the two producer types, KL and KH reveal through their choices the truth” 
about their capacity level.  The necessary self-selection constraint for the low capacity type agent 
is given by the following:  	     v    H   	     v    H (SSL) 
 
The left hand side of SSL gives the profits earned by the low capacity type Seller if the respective 
contract is accepted.  The Seller receives RL from the Buyer and sells the remaining output at the 
price given for that quantity.  The right hand side is the profits earned by the low capacity type 
Seller who has replicated the high capacity type Seller’s output. 
The high capacity type Seller’s self-selection constraint depends on the magnitude of excess 
capacity.  Two regions will be examined, the region where the Seller has insufficient excess 
capacity to replicate the low capacity type while maintain normal sales levels and the region 
where the Seller does not have such sufficient excess capacity. The high capacity type Seller 
does not have sufficient capacity if: 
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   	   H2v  
Otherwise, the Seller has sufficient excess capacity.  
If the high capacity type Seller does not have sufficient capacity, in order to replicate the low 
capacity type agent the high capacity type will be operating at capacity.  In order to produce the 
xL units, some production normally sold in the usual market are allocated to the special order.  
Thus, the
  
self-selection constraint is similar to that of the low capacity type Seller:  	     v    H   	     v    H (`) 
 
If the Seller has sufficient capacity, replicating the low capacity type simply requires the Seller to 
increase production by xL units and in return receive incremental revenues RL.  The self-selection 
constrain for this region is given by:  	     v    H  '!9 	   H    () 
The Buyer’s problem is then given by: maximize , ,,    	 1     
Subject to: IRL, IRH, SSL and,  
   ` , Fq	   	   H2vp , Fq	   	   H2v

 
The problem is complicated by the self-selection constraints: the appropriate constraint depends 
upon the actual solution.  This will be addressed in section 4 by examining two regions:  a very 
low level of KH and a very high level of KH.  After examining the separate solutions in the two 
regions it will be shown that the two regions converge to a given point and are continuous.  The 
next section will focus on a benchmark solution, the first-best solution.  In this first-best solution, 
the Seller’s capacity level is not private information for the Seller so that the self-selection 
constraints can be ignored.   
II. The First Best Solution 
The first-best contract is the contract pair that would be offered if the Buyer could observe with 
certainty the Seller’s capacity level.  This is given by the contract pairs z¡ , z¡, that 
maximize the buyer’s expected profits while providing the respective producer types at least the 
profits earned without producing for the buyer.  The solution is as follows: z¡    '} , 
z¡  ¢   2v£¤'}  
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The solution comes from the usual LaGrange analysis with the two individual rationality 
constraints binding.  Note that the form of the output level is the same for either capacity level.  
The Buyer orders from the Seller a quantity of output where the Buyer’s marginal revenues, P, 
are equated with the Seller’s marginal cost given by the payment ensuring the individual 
rationality constraint is satisfied.  For units produced from excess capacity, this marginal cost is 
the Seller’s marginal cost, c.  Once excess capacity is used, the marginal cost to the Buyer is the 
Seller’s marginal revenue,  A-2bx.    The Seller of either type will produce at full capacity, Ki, 
and sell the quantity '}  to the normal market at a price t    v ¥'} ¦.  The remaining output   '}  is transferred to the buyer. 
The payment schedules, RL and RH are the solutions to the usual managerial accounting analysis 
of a special order.  Any units transferred out of excess capacity are compensated the variable 
cost, c, as in the first term of RH.  Any units transferred out of the producer’s normal production 
however must be compensated by the marginal cost to the producer, A-2bx.  Thus the second 
term of RH and the entire function RL where the producer is compensated for the area under the 
marginal cost curve from the level of output sold to the market, '} , to the producer’s normal 
output level, KL for the low capacity type seller and  
'   for the high capacity type seller.   
Figure 1 shows the solution to the first-best problem.   Both high and low capacity Seller types 
will earn the same profits with the special order as would have been earned without the special 
order.  For the high capacity type Seller the profit is given by the area defined by the points iln.  
For the low capacity type Seller the profit is given by the area defined by the points ikn.  
But note also the first-best solution is not individually rational from the standpoint of the high 
capacity type.  To see this first assume that the high capacity agent has sufficient excess capacity 
to produce the low capacity agent’s output,   z¡ 	 ' .   Instead of producing the 
respective high capacity type output and earning profits given by the area defined by the points 
iln, the Seller has enough capacity to earn the same profits, plus the profits earned by the low 
capacity Seller defined by the points ikn.   
Now assume that the high capacity level is not of such sufficient capacity so that  z¡ 	' .   By replicating the low capacity type’s output, the Seller will produce for the normal market 
an amount §    z¡and earn the revenues given by the area defined by the points ijn in 
addition to earning the low capacity Seller type’s profits given by ikn.  The total units sold are 
greater than would have been produced without the special order and at a higher average price 
than would be the case had the Seller delivered the high capacity type output. The high capacity 
type has an incentive to cheat and replicate the low capacity type’s contract. 
The next section examines the solution to the Buyer’s problem where both capacity types 
produce the given output levels. 
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III. Contracting with unknown Capacity 
The self-selection constraint for the high capacity type Seller complicates solving the problem 
beyond that of the usual principal-agent problem.  The form of the right-hand side of the high 
capacity type Seller’s constraint depends on whether or not the level of excess capacity is 
sufficient to produce both the Seller’s normal and the low capacity type Seller’s output.  At the 
same time, these outputs are variables to be solved in the problem.  Rather The tact taken to 
resolve this issue is to assume two regions of high capacity.  First it is assumed a very high level 
of KH where the high capacity Seller can replicate the low capacity Seller’s output and still 
maintain excess capacity.  Then a very small level of excess capacity is assumed.  These two 
regions will provide different optimal contracts.  However, it will then be shown that the two 
regions converge to a given point and are continuous. 
First assume that the high capacity agent’s capacity, KH is sufficiently large so that the high 
capacity type agent is able to produce the normal level of output in addition to xL:   ¨  	   H2v  
Finding 1:  Assume KH is sufficiently large so that in the solution to the Buyer’s problem  ¨  	 ' .   The optimal solution is then given by:       ∅  1  ∅H2v      2v  z¡ 
 
      2v  z¡ 
  ¢   2v£¤¤'|  
 
  z¡ 	 ª ¢   2v  H£¤¤' « 
A sketch of the proof is provided in the appendix.   
First note the output from the low capacity type seller is less than under first-best.   Further, 
notice that RH is the first- best payoff to the high capacity agent with an additional profit given 
by the bracketed term.  This represents a rent that is extracted by the high capacity type seller 
due to the informational asymmetry.  Thus the optimal solution distorts the output in a manner 
reflecting the tradeoff between additional revenues earned, P and additional costs incurred from 
the rent to the high capacity type seller, c.   
Now assume that the high capacity agent’s capacity, KH is not sufficiently large so that the high 
capacity seller, when replicating the low capacity seller must forgo sales in the normal market.   
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Finding 2:  Assume KH is not sufficiently large so that in the optimal solution to the Buyer’s 
problem    	 ' .  The optimal solution is given by:     1  ∅∅    2v  z¡      2v  
  ¢   2v£¤¤'        2v  
  z¡ 	 ¢   2v£¤¤' 	 ¢   2v£
¤'
'
 H ;    H2v < 
Again note how the low capacity agent’s output is distorted from the first-best level while the 
high capacity agent is earning a rent.  The form of the distortion however has changed indicating 
a possible discontinuity between the two regions.  The next finding shows that these contract 
types are continuous at the point between insufficient excess capacity and sufficient excess 
capacity. 
Finding 3:  The Seller has sufficient capacity to replicate the low capacity agent while producing 
the optimal output as long as: 
   	 ∅  2v  
Proof: 
Begin with the high capacity agent not having sufficient capacity: 
   	   H2v  
Substituting for , 
 
    1  ∅∅    2v 	   H2v  
As KH increases, at the point of equality: 
   	 ∅  2v  
Substituting    	 ∅}'  into         ∅  1  ∅H2v  
Thus from below that critical point, the output level  from Finding 2 converges to the form of 
the output level in Finding 1. 
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Similarly, for the high capacity type with sufficient capacity: 
 ¨  	   H2v  
Substituting for   ¨     ∅  1  ∅H2v 	   H2v   	 ∅  H2v  
This is the same critical point.   
 Finding 3 defines a critical point where the form of the optimal contract changes.  Below 
the critical point, the Seller does not have sufficient capacity to produce the low capacity type 
seller’s output while maintaining the usual outside sales.  Above that critical point the high 
capacity seller can replicate the low capacity seller while maintain the normal market sales level.  
At the point, the optimal output levels and payment schedules converge to the same form. 
IV. Conclusion 
This paper demonstrates a value to maintaining excess capacity when a possibility exists for 
special orders.  In the usual special order analysis a firm accepts any price greater than the 
marginal cost of production.  As is demonstrated in this paper however, if the Buyer cannot 
observe the Seller’s capacity, the Seller can extract rents due to the informational advantages. 
This is highly stylized so as to simply demonstrate the possibility of the informational 
advantages of excess capacity.  Future work expanding the analysis may prove fruitful.  One 
possible extension is to add competitors for the special orders and to have capacity choice as a 
move in the game.  In what way the competition for the special orders and the commitment to 
costly excess capacity changes the outcome may provide insights into the capacity choice 
problem. 
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Proof of Finding 1: 
As was shown in the first-best solution, SSH binds.  Also, IRL binds.  Using the respective 
LaGrange multipliers ¬ and µ the first-order conditions are given by:  	 ¬  ­  0 1   	 ­  0   ¬®  2v  ¯  ­H  0 1    ­®  2v  ¯  0 
along with the two binding constraints.  Solving the above four equations provides for the values 
xL and xH.  Substituting into the two binding constraints provides the forms of the payments.  To 
show that the low capacity Seller produces less output than under first-best: 
z¡        2v   	     1  H2v  1    H2v ¨ 0 
As P>c. 
Proof of Finding 2: 
Again, the self-selection constraint for the high capacity type Seller and the individual rationality 
constraint for the low capacity type Seller bind.  The first-order conditions with respect to the 
output levels and payments are:  	 ¬  ­  0 1   	 ­  0   ¬®  2v  ¯ 	 ­®  2v  ¯  0 1    ­®  2v  ¯  0 
Again, solve for the output levels and substitute into the binding constraints for the respective 
payments to the Sellers.  To show that the low capacity Seller produces less output than under 
first-best: 
z¡        2v    1   	   2v  1    ¨ 0 
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Global warming is a serious problem that shows no sign of cooling down. Fortunately, there are 
companies that have an increased focus on products or services related to reducing heat-trapping 
emissions. There are numerous investment funds comprised of these companies dedicated to 
averting further acceleration of global warming through action and research. This study 
examines whether an investment strategy of going green in international equity diversification 
provides financial reward. The objective of this research is to investigate whether a portfolio’s 
risk-return profile can be enhanced with the inclusion of PowerShares Cleantech, a green index 
exchange traded fund. The findings of this study are useful to portfolio managers and individual 
investors seeking an additional investment tool to achieve greater equity diversification benefits 
and to contribute less of a carbon footprint in the world economy. 
Introduction 
Global warming is a serious problem that shows no sign of cooling down. Fortunately, there are 
companies that have an increased focus on products or services related to reducing heat-trapping 
emissions. There are numerous investment funds comprised of such companies dedicated to 
moving toward a cleaner energy economy. An important question arises in the world investment 
community: Is it possible to do well while going green in equity portfolio diversification? The 
literature on equity diversification is well established and the benefits of diversification among 
world stocks are well known. See for example, Asness et al. (2011), Solnik (1974), among 
others. Nonetheless, the literature on the performance of green funds is mixed and the research 
conducted on international equity diversification with green funds is limited. Chang et al. (2012) 
demonstrate that green mutual funds have generated lower returns and similar risks compared to 
traditional mutual funds in their respective Morningstar categories. Cortez et al. (2012) show that 
most European global green funds do not exhibit significant performance differences in relation 
to the conventional benchmark, while US funds and Austrian funds exhibit evidence of 
underperformance. Climent et al. (2011) find that US green funds underperform the conventional 
funds with similar characteristics in the 1987–2009 periods, but that the funds achieved adjusted 
returns not significantly different from the conventional mutual funds in the 2001–2009 periods.  
With the purpose of adding one more piece of empirical evidence to the financial literature on 
this topic, this study examines whether an investment strategy of going green in international 
equity diversification provides financial rewards. Specifically, the objective of this research is to 
investigate whether a portfolio’s risk-return profile can be enhanced with the inclusion of 
PowerShares Cleantech, a green index exchange traded fund. The index fund is composed of 
stocks of publicly traded cleantech companies and American depositary receipts on such stocks. 
The findings of this study are useful to portfolio managers and individual investors seeking an 
additional investment tool to achieve greater diversification benefits and to contribute less of a 
carbon dioxide footprint in the world economy. 
Data and Analysis 
The primary investment tools used in this study are the exchange-traded funds (ETFs) including 
Power Shares Cleantech (PZD), Market Vectors Gold Miners (GDX), iShares S&P Global 100 
(IOO), SPDR S&P 500 (SPY) and iShares Barclays 1-3 Year Treasury Bond (SHY). The 
monthly funds’ price data, complied by the Commodity Systems, Inc., are collected over the 
period November 2006 through April 2013. Table I summarizes the monthly return descriptive 
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statistics for various ETFs. It is noted that Gold Miners ETF and Cleantech are most volatile 
among all portfolios in Table I, with standard deviations of 0.1129 and 0.0791, respectively.  
 
Table I. Monthly Return Descriptive Statistics for Various Exchange Traded Funds, December 2006 - 
April 2013 
Exchange Traded Fund 
Symbol Mean 
Standard 
Deviation Minimum Maximum Count 
PowerShares Cleantech PZD 0.0042 0.0791 -0.3004 0.2018 77 
Market Vectors Gold Miners ETF GDX 0.0023 0.1129 -0.3798 0.3421 77 
iShares S&P Global 100 Index IOO 0.0033 0.0553 -0.1524 0.1085 77 
SPDR S&P 500 SPY 0.0051 0.0501 -0.1652 0.1091 77 
iShares Barclays 1-3 Year Treasury 
Bond SHY 0.0021 0.0044 -0.0084 0.0179 77 
 
According to Markowitz’s modern portfolio theory (1952), diversification benefit exists as long 
as the two underlying portfolios are not moving in lock step and the lower the correlation 
between the two portfolios, the greater the diversification benefit. To determine if Cleantech 
Index fund is a good candidate for equity diversification in the global market, the procedure of 
computing the 36-month rolling correlation coefficients in Solnik et al. (1996) is adopted. That 
is, at the beginning of each month from November 2009 through April 2013, the correlations 
between two portfolios are derived based on the time-series returns for the previous 36 months. 
For example, in November 2009, the correlation is computed according to the two portfolios’ 
pair-returns from December 2006 to November 2009; in December 2009, the correlation is 
computed according to the pair-returns from January 2007 to December 2009; and so on.  In this 
study, S&P Global 100 index fund, designed to measure the performance of 100 large-
capitalization global companies, is used as the base portfolio. It is shown in Figure 1 that the 
rolling correlations between Cleantech and S&P Global 100 Index are very high, ranging from 
0.858 to 0.914, over the sample period December 2006 through April 2013. On the other hand, 
the rolling correlations between Gold Miners ETF and S&P Global 100 Index are relatively low, 
ranging from 0.061 to 0.402, over the same period. To gain diversification benefit, 
Cleantech.Gold portfolio is constructed by combining Cleantech and Gold Miners ETF with 
equal weights. Figure 1 displays the somewhat moderate correlations (from 0.530 to 0.701) 
between Cleantech.Gold and S&P Global 100 portfolios. This suggests that Cleantech.Gold may 
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Figure 1: Rolling Correlations of Various Portfolios with S&P Global 100, November 2009 - April 2013 
 
Notes: 
Cleantech Portfolio consists of 100% PowerShares Cleantech (PZD).  
Gold Portfolio consists of 100% Market Vectors Gold Miners ETF (GDX). 
Cleantech.Gold Portfolio consists of equally weighted Cleantech (PZD) and Gold Miners ETF (GDX). 
 
To investigate the risk-return profile of various global equity portfolios, S&P Global 100 is 
combined with the Cleantech.Gold to construct the Cleantech.Gold Global portfolios with 
varying S&P Global 100 components (10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, and 90%). 
Table II presents the monthly mean returns and standard deviations for S&P Global 100, 
Cleantech.Gold, and various Cleantech.Gold Global Portfolios over the study period December 
2006 to April 2013. Note from Table II that as more investment funds are allocated to S&P 
Global 100, the Cleantech.Gold Global portfolios become not only less risky (with standard 
deviations reducing from .07444 to .05505) but slightly more profitable with mean returns 
varying from .00325 to .00329. This is diversification at work. 
 
Table II. Monthly Mean Returns and Standard Deviations for S&P Global 100, Cleantech.Gold, and 
Various Cleantech.Gold Global Portfolios, December 2006 - April 2013 
% Investment in Portfolio       





0% 100% 0.00325 0.07875 77 
10% 90% 0.00325 0.07444 77 
20% 80% 0.00326 0.07041 77 
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40% 60% 0.00327 0.06341 77 
50% 50% 0.00327 0.06057 77 
60% 40% 0.00328 0.05826 77 
70% 30% 0.00328 0.05653 77 
80% 20% 0.00329 0.05545 77 
90% 10% 0.00329 0.05505 77 
100% 0% 0.00330 0.05534 77 
Notes: 
S&P Global 100 Portfolio consists of 100% iShares S&P Global 100 Index (IOO). 
Cleantech.Gold Portfolio consists of equally weighted Cleantech (PZD) and Gold Miners ETF (GDX). 
Cleantech.Gold Global Portfolios consist of Cleantech.Gold and S&P Global 100 with varying weights. 
 
Figure 2. Rolling Returns for S&P Global 100 and Cleantech.Gold,  November 2009 - April 2013 
 
Notes: 
Portfolio S&P Global 100 consists of 100% investment in iShares S&P Global 100 Index (IOO). 
Portfolio Cleantech.Gold consists of equally weighted Cleantech (PZD) and Gold Miners ETF (GDX). 
 
To perform Markowitz’s mean-variance portfolio analysis, the 36-month rolling procedure in 
Solnik et al. (1996) is adopted to compute rolling returns of various portfolios. Figure 2 exhibits 
the monthly rolling returns of S&P Global 100 and Cleantech.Gold portfolios for the period 
November 2009 through April 2013. Note that the rolling returns for S&P Global 100 
(Cleantech.Gold) fluctuate widely over the study period, varying from - 0.0080 to 0.0173 (from -
0.0035 to 0.0229). As illustrated in Figure 2, Cleantech.Gold outperforms S&P Global 100 
before February 2012 but is lagging behind in recent months.  
Table III and Figure 3 present the rolling mean returns and standard deviations for S&P 500, 
S&P Global 100, Cleantech.Gold, and various Cleantech.Gold Global Portfolios over the period 
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dominated by 100% Cleantech.Gold, and Cleantech.Gold Global portfolios with 60% or higher 
investments in Cleantech.Gold. These green portfolios are superior to S&P 500 as they yield 
higher returns (ranging from .00598 to .00780) with lower standard deviations (ranging from 
.00439 to .00526) as compared to S&P 500 with mean return of .00569 and standard deviation of 
.00770. 
 
Table III. Rolling Mean Returns and Standard Deviations for S&P 500, S&P Global 100, Cleantech.Gold, 
and Various Cleantech.Gold Global Portfolios, November 2009 - April 2013 
% Investment in Portfolio       





0% 0% 100% 0.00780 0.00526 42 
0% 10% 90% 0.00734 0.00489 42 
0% 20% 80% 0.00689 0.00461 42 
0% 30% 70% 0.00643 0.00444 42 
0% 40% 60% 0.00598 0.00439 42 
0% 50% 50% 0.00552 0.00446 42 
0% 60% 40% 0.00507 0.00465 42 
0% 70% 30% 0.00461 0.00495 42 
0% 80% 20% 0.00416 0.00533 42 
0% 90% 10% 0.00370 0.00579 42 
0% 100% 0% 0.00324 0.00630 42 
100% 0% 0% 0.00569 0.00770 42 
Notes: 
S&P Global 100 Portfolio consists of 100% investment in iShares S&P Global 100 Index (IOO). 
S&P 500 Portfolio consists of 100% SPDR S&P 500 (SPY). 
Cleantech.Gold Portfolio consists of equally weighted Cleantech (PZD) and Gold Miners ETF (GDX). 
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Figure 3. Risk-Return Profiles of Cleantech.Gold, S&P Global 100, Various Cleantech.Gold Global 
Portfolios, and S&P 500, November 2009 - April 2013 
 
Notes: 
S&P Global 100 Portfolio consists of 100% investment in iShares S&P Global 100 Index (IOO). 
S&P 500 Portfolio consists of 100% SPDR S&P 500 (SPY). 
Cleantech.Gold Portfolio consists of equally weighted Cleantech (PZD) and Gold Miners ETF (GDX). 
Cleantech.Gold Global Portfolios consist of Cleantech.Gold and S&P Global 100 with varying weights. 
 
To measure the magnitude of diversification benefits arising from equity investments in a green 
portfolio, the Sharpe (1966) reward-to-risk ratio is employed to quantify the risk-return tradeoff 
of the portfolio and the Sharpe spread is employed to measure the superior performance of the 
portfolio. The Sharpe performance measure is computed as the ratio of portfolio excess return 
over the sample period to the standard deviation of the returns over that period; it is a risk 
adjusted performance measure, revealing the investment reward per unit of investment risk. The 
monthly yield on iShares Barclays 1-3 Year Treasury Bond is used as the risk-free interest rate in 
computing the reward for bearing the investment risk, i.e., the return in excess of the risk-free 
rate to compensate the investors for taking the risk involved in the investment. The Sharpe 
spread is the difference in Sharpe measures between a green portfolio and S&P Global 100.  
Table IV summarizes the statistical significance and magnitude of diversification benefits arising 
from equity investments in Cleantech.Gold Global portfolios over the period November 2009 
through April 2013. It is demonstrated in Table IV that the spreads between various 
Cleantech.Gold Global and S&P Global 100 Sharpe measures are all positive, i.e., 
Cleantech.Gold Global portfolios outperform S&P Global 100 over the study period. The Sharpe 
spreads are statistically significant at .05 (.10) level for Cleantech.Gold Global portfolios with 
70% (50%) or higher investment weights in Cleantech.Gold. Clearly, it is not by chance that the 
Cleantech.Gold Global portfolios, with at least one-half of the equity invested in Cleantech.Gold, 
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Table IV. Mean, Standard Deviation and Spread of Rolling Sharpe Measures between Various 
Cleantech.Gold Global Portfolios and S&P Global 100, November 2009 - April 2013 
% Investment in Portfolio           
S&P Global 100  Cleantech.Gold  Mean SD Spread t-stat 
Significance 
Level 
0% 100% 0.0723 0.0724 0.0405 1.8654 ** 
10% 90% 0.0718 0.0719 0.0400 1.8465 ** 
20% 80% 0.0709 0.0724 0.0391 1.8007 ** 
30% 70% 0.0694 0.0742 0.0375 1.7194 ** 
40% 60% 0.0671 0.0773 0.0352 1.5949 * 
50% 50% 0.0638 0.0821 0.0320 1.4217 * 
60% 40% 0.0595 0.0883 0.0276 1.1994   
70% 30% 0.0540 0.0957 0.0222 0.9333   
80% 20% 0.0474 0.1039 0.0156 0.6346   
90% 10% 0.0399 0.1123 0.0081 0.3182   
Notes: 
S&P Global 100 Portfolio consists of 100% investment in iShares S&P Global 100 Index (IOO). 
Cleantech.Gold Portfolio consists of equally weighted Cleantech (PZD) and Gold Miners ETF (GDX). 
Cleantech.Gold Global Portfolios consist of Cleantech.Gold and S&P Global 100 with varying weights. 
** Significant at .05 level,  * Significant at .10 level  
 
Conclusions 
The study illustrates that S&P 500 index fund is dominated by 100% Cleantech.Gold, and 
Cleantech.Gold Global portfolios with 60% or higher investment in Cleantech.Gold over the 
period December 2006 through April 2013. Furthermore, it reveals that going green with 
Cleantech.Gold is a good diversification strategy in international equity markets. That is, 
combining Cleantech.Gold and S&P Global 100 yields favorable risk adjusted Sharpe measures 
over the sample period. Moreover, the magnitude of diversification benefits arising from at least 
one-half of the equity invested in Cleantech.Gold Global portfolios is statistically significant. 
This study concludes that one could reap attractive financial rewards while investing in 
companies that are making efforts to reduce global warming emissions and moving toward a 
clean energy economy. The research findings are useful to portfolio managers and individual 
investors seeking an additional investment tool to achieve greater diversification benefits and to 
contribute less of a carbon dioxide footprint in the world economy. 
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This study explores the effects of rational and irrational reasons on share repurchases decision-
making. The purpose of this study is to explore the moderating effect of managerial optimism on 
the relationship between family control and share repurchases. The results show that family 
businesses comparing with non-family businesses would be less likely to execute stock 
repurchase programs. The control-ownership deviation has an inverted u-shaped relationship 
with the likelihood of share repurchases in family firms, and managerial optimism has a strong 
moderating effect on this non-linear relationship. The non-linear relationship will be converted 
from inverted u-shaped into u-shaped. Optimistic managers believe their securities to be 
underestimated by the market and tend to improve their professional abilities in family business, 
especially when there exist high control-ownership deviation.  
Introduction 
Family firms25 are gradually common around the world. Except in economies with very good 
shareholder protection, relatively few firms are widely held (La Porta, et al., 1999). Especially in 
East Asia, control rights frequently exceed cash flow rights via pyramid structures and cross-
holdings, which is most prominent among family-controlled firms. There are about 66% of 
corporations are controlled by families (Claessens et al., 2002)26.  
From an agency perspective, share repurchases are likely to alleviate the owner-management 
agency problem, but to intensify the controlling shareholders’ power, resulting in a conflict 
between majority and minority shareholders. Family firms would reduce share repurchases when 
control-ownership divergence is relatively high (Hung, Chen, Hsu, 2010). On the other hand, 
firms with greater ownership concentration are less likely to involve an owner-management 
agency problem, and therefore employees will support management because more share 
repurchase programs mean less owner-management agency problem and more transfer of shares 
to employees (Ginglinger and L’her, 2006). 
In general, family members would serve as executives, even as CEOs, in family firms. Most 
founders are succeeded by descendants in the role of CEOs, so the family CEOs may lack 
professional knowledge and skills (James, 1999; Smith and Amoako-Adu, 1999). However, non-
family CEOs are served in family firms mostly because of their competency27. According to 
previous literature, managerial upward bias towards future firm performance may be due to 
overconfidence, resulting from an overestimation of one’s own abilities (i.e., managerial skills) 
(Alpert and Raiffa, 1982; Danial et al., 1998)28. That is, optimism, a kind of personal 
characteristics, would affect the corporate decisions. 
                                                            
25
 Firms that are managed or controlled by founding families hereafter referred to as family firms. 
26 The sample in Claessens et al. (2002) consiss of eight East Asian economies, including Hong Kong (72%), 
Indonesia (73%), Korea (73%), Malaysia (75%), the Philippines (51%), Singapore (55%), Taiwan (59%), and 
Thailand (72%). Percentage of family firms with ultimate control under 10 percent cutoff for effective control of the 
largest shareholder is provide in parentheses. 
27
 In a survey of Business Weekly (2008), the results show that the full experience and managerial profession are 
required if family firms hire non-family CEOs. 
28 Melmendier and Tate (2005a, 2005b) label their measure as overconfidence; however, the model of Heaton 
(2002) depends only on whether managers indeed possess an upward bias towards future firm performance, whether 
this bias is a result of their optimism or overconfidence. Hence, I do not discriminate between overconfidence and 
optimism in this paper. 
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Recent research has explored behavioral explanations of various corporate policies. Optimistic 
Managers systematically overestimate the probability of good firm performance and 
underestimate the probability of bad firm performance (Heaton, 2002). Firms managed by 
overconfident CEOs exhibit a greater sensitivity of investment spending to internal cash flow 
(Malmendier and Tate, 2005a; Lin et al., 2005).  Overconfident managers perceive the 
undervaluation of their firms and are reluctant to raise funds through costly external sources 
(Malmendier et al. 2007; Ben-David et al., 2007). The reluctance of overconfident CEOs to raise 
funds through external sources leads to both a pecking order of financing and debt conservatism 
(Malmendier et al., 2007; Lin et al., 2008). Therefore, overconfident CEOs appear to prefer 
internal to external funds. 
The findings in Heaton (2002), Malmendier and Tate (2005a, 2005b), Lin et al.(2005), 
Malmendier et al. (2007), Ben-David et al.(2007) and Lin et al.(2008) provide interesting and 
important implications for share repurchases. Optimistic managers’ cognition of market 
undervaluation suggests that the optimistic CEOs are less likely to conduct share repurchases, 
which is consistent with the undervaluation hypothesis (Dittmar, 2000)29. I elaborate on this 
implication and use a simple model of the interaction between managerial optimism and control-
ownership divergence on share repurchases to explore the issue. 
In this paper, I examine two alternative explanations based on differences in managerial beliefs 
and agency problems to shed light on some of the unexplained variation in share repurchase 
policy. This study tries to investigate whether and how managerial optimism affects share 
repurchases in family firms. The main testable prediction in this study is that optimistic 
managers are likely to engage in share repurchases programs in family firms, especially when the 
divergence between control and cash flow rights is relatively high.  
The rest of the paper proceeds as follows. Section 1 presents the Literature Review and 
Hypotheses Development. Section 2 describes the data and the research mythology. Section 3 
presents main results. Section 4 concludes the paper. 
1. Literature Review and Hypotheses Development 
1.1 Family Ownership Structure and Share Repurchases 
La Porta et al. (1999) find that concentrated ownership arises when investor protection is weaker. 
Like most European firms, Taiwanese firms are closely controlled. Previous studies indicate that 
Taiwanese listed firms have similar ownership structures to publicly traded firms in most 
countries around world (Claessens et al., 2000; Yeh et al., 2001). Yeh et al. (2001) find that 
under the criterion of 20% control right, 51.44% of Taiwanese listed companies are family 
controlled, implying that high ownership concentration generally exists and family control is 
predominant in Taiwan.  
Hubbard (1998) argues that the higher degree of ownership concentration of a firm, the more 
closely insiders’ interests would coincide with those of outside investors, and therefore this could 
help solve the owner-management problem because controlling shareholders have the power and 
incentive to discipline management (Grossman and Hart, 1988). However, in a closely controlled 
company, majority shareholders appoint managers directly and fire them if they deem it 
necessary. They are tempted to collect private benefits. Minority shareholders often find it very 
                                                            
29
 Dittmar(2000) provides the empirical evidence to support the undervaluation hypothesis. There exist cumulated 
abnormal returns after the announcements of share repurchases. 
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difficult to have their interests addressed (Ginglinger and L’her, 2006). In line with Ginglinger 
and L’her (2006), Yeh (2005) also find the expropriation of minority shareholders’ wealth in 
Taiwanese family firms. That is, a major agency conflict arises, not between managers and 
shareholders, but between controlling shareholders and minority shareholders because the 
interests of controlling and minority shareholders are not totally aligned, especially when the 
divergence between control and cash flow rights exists (Claessens et al., 2002).  
Repurchases are likely to mitigate the owner-management problem, but to strengthen the power 
of controlling shareholders, resulting in an agency problem between controlling and minority 
shareholders (management entrenchment hypothesis). An open market repurchase is undertaken 
to reduce the percentage of equity owned by outside shareholders and to increase the managerial 
shareholding in order to secure an entrenchment. On the other hand, stock repurchases may result 
in a greater ownership concentration (González and González, 2004) or in an increase in the 
transfer of voting shares to employees (Ginglinger and L’her, 2006), for it is often assumed that 
employees will support management. Firms with greater ownership concentration are less likely 
to involve a owner-management problem. According to alignment of interests hypothesis, 
management could use share repurchase programs as a bonding mechanism that reduces agency 
costs in an attempt to attain the optimal ownership structure to provide incentives for the 
supervision and discipline of managers (González and González, 2004).  
From an irrational perspective, altruism30 invokes higher likelihood of stock repurchases. 
Management may use share buybacks to adjust the ownership structure to their ideal level, not 
the optimal one, indicating that the increase of controlling shareholders’ power would benefits 
the family members (controlling shareholders). However, altruism compels parents to transfer 
resources to their children, since to refrain from doing so would harm the altruist’s welfare 
(Schulze et al., 2002). Hence, there is a lower likelihood that shares will be repurchased in family 
firms than in non-family firms. Furthermore, lower likelihood of share buybacks in family firms 
also occurs when management tends to retain their wealth for the descendants because high 
concentration of ownership can result in risk averse and conservative strategic behaviors 
(Schulze et al., 2002).  
In sum, the relationship between family firms and share repurchases is inconclusive from both 
rational and irrational perspectives. That is, both agency theory and altruism would trigger higher 
or lower likelihood of share buybacks in family firms. However, Yeh (2005) find that in Taiwan, 
firm value increases with the cash-flow ownership of the largest shareholder, but decreases when 
the control rights of the largest shareholder exceed its cash flow rights, which is consistent with 
the argument of Claessens et al., (2002) with the data of eight East Asian economies. Hence, 
management tends to repurchase their own shares to pay out excess free cash flow when the 
largest shareholder owns more cash flow rights due to the alignment of interests of controlling 
and minority shareholders. But the controlling shareholders have the power to decide the 
likelihood of share repurchases based on self-interests when there is a divergence between 
control and cash flow rights. 
1.2 Managerial Optimism and Share Repurchases 
Plenty of psychological literature supports the assumption that people are too optimistic in 
general (Weinstein, 1980). As the better-than-average effect demonstrated by Larwood and 
                                                            
30
 As demonstrated by Schulze et al. (2002), altruism is defined as a moral value that motivates individuals to 
undertake actions that benefit others without any expectation of external reward. 
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Whittaker (1977), and Alicke et al. (1995), individuals tend to overstate their skills relative to the 
average of others when they make self-estimated. Individuals expect their behavior to produce 
success; they attribute outcomes to their actions when they succeed and to bad luck when they 
fail (Malmendier and Tate, 2005b). 
Previous studies explore the effects of managerial irrationality on corporate investment policy. 
Heaton (2002) explore that management tends to be optimistic when they systematically 
overestimate the probability of good firm performance and underestimate the probability of bad 
firm performance. Managerial optimism leads managers to under-invest or over-invest in 
negative or positive projects because managers believe that an efficient capital market 
undervalues their firms. Lin et al. (2005) find that in Taiwan, managerial optimism would 
increase investment–cash flow sensitivity, especially when there exist financial constraints. Lin 
et al., (2008) also indicate that optimistic managers will choose higher leverage in regard to 
financing deficit and follow a pecking order, which is consistent with the model of Heaton and 
the argument of Hackbarth (2002). Malmendier et al. (2007) argue that overconfident managers 
perceive their firms to be undervalued and are reluctant to raise funds through costly external 
sources. They document that the reluctance of overconfident CEOs to raise funds through 
external sources leads to both a pecking order of financing and debt conservatism. In sum, 
overconfident CEOs appear to prefer internal to external funds. 
The findings (Hackbarth, 2002; Heaton, 2002; Lin et al., 2005; Lin et al., 2008; Malmendier et 
al., 2007) provide interesting and important implications for share repurchases. Ben-David et al. 
(2007) further propose the financing decisions including payout policy from the viewpoint of 
managerial optimism. Managerial optimism leads managers to perceive the equity of their firms 
is undervalued by the market, and therefore managers attempt to maximize current shareholders’ 
wealth by exploiting perceived market mispricings. That is, optimistic managers would tend to 
repurchase more seemingly undervalued shares, which is consistent with the undervaluation 
hypothesis. Dittmar (2000) indicates that one of the most common reason for share repurchases 
is undervaluation and finds significantly negative cumulated abnormal returns (CARs) before the 
announcements of share buybacks and significantly positive CARs after the announcements. 
1.3 Hypotheses Development 
As for rational perspective, controlling shareholders have less incentive to expropriate outside 
investors with large cash flow rights. Therefore, the more cash flow rights the controlling 
shareholders have, the firms are less likely to involve a problem of managerial agency cost (La 
Porta et al., 1999). Claessens et al. (2002) and Yeh (2005) indicate that there exists a negative 
entrenchment effect, a conflict between controlling and minority shareholders. Corporate value 
decreases when the degree of divergence between control and cash flow rights increases. 
Furthermore, Hung et al.(2010) find that there is a higher likelihood that shares will be 
repurchased in family firms than in non-family firms in Taiwan, and the divergence between 
control rights and cash flow rights has an inverted u-shaped relationship with the likelihood of 
share repurchases in family firms, implying a tradeoff between typeⅠand typeⅡagency 
problems. The explanations support one of the important incentives, mitigation of agency 
problems, to repurchase shares.  
As for irrational perspective, Heaton (2002) indicates that optimistic managers perceive that the 
markets undervalue their firms. Ben-David et al. (2007) propose that optimistic managers believe 
that markets misprice their security, hence, they attempt to profit from that in order to maximize 
current shareholder value by engage in share repurchases.  
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According to the findings of Hung et al. (2010), the relationship between the divergence between 
control and cash flow rights and the likelihood of share repurchases is positive with the relatively 
low degree of divergence (i.e., a difference between control rights and cash flow rights) in family 
firms, but the negative relationship exists when the degree of divergence is relatively high. 
Therefore, due to owner-management problem mitigation and perceived market mispricings, the 
likelihood of share buybacks would be intensified by managerial optimism. Especially when 
there exists relatively high degree of divergence, optimistic managers believe their shares to be 
undervalued (Ben-David et al., 2007) and would be more likely to improve their professional 
abilities to the family controlling shareholders, in order to retain management position and 
reputation (Gilson, 1989). However, when the divergence between control and ownership is 
relatively low, optimistic managers have weaker motives to be actively-behaved. We thus predict 
as follows.  
Hypothesis 1: Managerial optimism has a positive moderating effect on share repurchases, when 
the divergence between control and ownership is relatively high in family firms. 
Hypothesis 2: Managerial optimism has a negative moderating effect on share repurchases, 
when the divergence between control and ownership is relatively low in family firms. 
2. Sample Selection and Methodology 
2.1 Sample Selection 
The sample consists of all listed Taiwanese firms, including firms that announced and never 
announce open market repurchase programs in the Market Observation Post System 
(M.O.P.S.)31. All financial and accounting data are obtained from the Taiwan Economic Journal 
(TEJ) databank. The sample period starts from 2001 to 2012 since the open market repurchase 
system came into effect on August, 2000. Share repurchase announcements before October 16, 
2000, have the different restrictions concerning the scheduled 30 day completion period32. Like 
Jagannathan et al. (2000), financial institutions and securities will be eliminated. Any 
announcements that had not expired and any firms that go delisting during the sample period are 
also excluded. 
2.2 Empirical Models and Variable Definitions 
In this section, I provide an empirical analysis of how family and personal characteristics affect 
(1) the propensity to repurchase shares, and (2) given the decision of share buybacks, what the 
completion rate is. Particularly, we test Hypotheses using logit model and Tobit model, which is 
a succinct way to conduct such an analysis. The Regression specifications are: 
RPit ＝α0＋α1FBit＋α2CON-OWNit＋α3 CON-OWN2it＋α4FBit×CON-OWNit 
＋α5 FBit×CON-OWN2it＋α6 FBit×CON-OWNit ×OPTit 
＋α7 FBit×CON-OWN2it ×OPTit＋α8~12Xit＋µit                                (1) 
where family business (FB) and managerial optimism (OPT) are nominal variables. The 
deviation between control and cash flow rights (CON-OWN) and other control variables(X) are 
ratio variables. “×” signifies the interactions between variables. In model (1), wald tests are used 
to examine hypotheses 1 and 2. According to Hung et al. (2010), the relationship between 
                                                            
31 Market Observation Post System is an online information reporting system active since 2003 that provides 
financial information for all listed Taiwan corporations from 1998. (http://newmops.tse.com.tw/) 
32 After October 16, 2000, the completion period for share repurchase program is 60 days. 
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deviation and control and cash flow rights would be nonlinear, and therefore, I use CON-OWN 
square to test if the nonlinear relationship still exists concerning managerial optimism.  
I employ three alternative measures of share repurchases (RP). The likelihood of share 
repurchases is the first measure. RP1 is a dummy variable with the value of one if firms 
announce to repurchase their own shares, and zero otherwise. The second measure is the buyback 
program size (RP2), which equals the announced shares to be repurchased divided by the total 
outstanding shares. The third measure used here is the completion rate (RP3), which equals the 
shares to be repurchased after the announcements divided by the announced shares to be 
repurchased. 
How to measure managerial optimism (OPT) is a tough task. Malmendier and Tate (2005b) 
propose two approaches. One is revealed beliefs, arguing that CEOs bet their private wealth on 
future stock performance of their firms. One way to measure overconfidence is to observe CEOs 
who hold options beyond rational thresholds. The second approach captures how outsiders 
perceive the CEO. That is, CEOs are classified as overconfident based on their portrayal in the 
press. However, the unique data about each executive option package and how the press portrays 
each of CEOs is difficult to get in Taiwan.  
Malmendier and Tate (2005a) indicate that CEOs would tend to minimize their holdings of 
company stock because they cannot hedge their risk by short-selling stocks of their firms. CEOs 
who are optimistic about future outcomes will repeatedly increase their equity positions early in 
their tenure to benefit from expected future gains. Therefore, we measure optimism based on 
changes in CEOs' shareholdings following Lin et al. (2008). Because the median of the tenure 
are about 5 years (Lin et al., 2008), CEOs' stockholding rates for their first 3 years in tenure are 
used to define optimism given that CEOs have at least 5 years tenure at a listed company. CEOs 
are classified as optimistic if their average yearly dividend-adjusted shareholding rates increases 
at least 2 years for their first 3 years of tenure. 
Family business (FB) is defined based on La Porta et al., (1999). FB equals one when the sum of 
direct and indirect control right held by the ultimate controlling shareholders is above 10%, and 
family members hold at least 50% seats of board of directors, and zero otherwise. 
The deviation between control and cash flow rights (DEV) is excess control, control rights less 
cash flow rights. X are control variables, including free cash flow (FCF), firm size (SIZE), debt 
ratio (DEBT), Dividend (DIV), and industry dummies (IND). FCF is sum of cash and equivalent 
cash divided by total assets in the previous year. SIZE equals the logarithm of the book value of 
total assets. Dittmar (2000) suggests the optimal leverage hypothesis, where corporations 
repurchase stock to adjust their leverage to the optimal level. To control this possible capital 
structure adjustment, the total debt ratio is included. DEBT represents the ratio of the debt to 
total assets. DIV represents the cash dividends, which equal sum of cash dividends of common 
stocks and preferred stocks divided by net income in the current year. Industry dummies (IND) 
are included to capture possible industry-specific effects (Huang et al., 2011). 
3. Empirical Analyses 
Both univariate and multivariate analyses are employed to examine the impact of family control 
and managerial optimism on share repurchase activities. I start with the independent samples t-
test and Mann-Whitney U test to examine whether the likelihood of share repurchasing is 
significantly different between family-controlled and nonfamily-controlled firms. Then, Logit 
regressions are used to examine the effect of family control. Wald tests are applied to examine 
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the moderating effect of managerial optimism. And the Tobit regressions are employed to ensure 
the robustness of the results. 
3.1 Univariate Analyses 
The statistics of all variables are reported in Table 1, which includes three dependent variables, 
share repurchases dummy variable (RP1), share repurchase program size (RP2) and share 
repurchase completion rate (RP3), three major variables, family-controlled firms (FB), 
managerial optimism (OPT), control-ownership deviation (CON-OWN), and other five control 
variables, free cash flow (FCF), firm size (SIZE), debt ratio (DEBT), cash dividends (DIV), and 
electronics industry dummy variable (IND). Family-controlled firms (FB), control-ownership 
deviation (CON-OWN), managerial optimism (OPT), and industry effect (IND) are indicator 
variables, and the others are rational variables. All variables are tested in independent samples t-
test and Mann-Whitney U test categorized by share repurchasing and family control in Panel A, 
and Panel B in Table 2. 
In Panel A of Table 2, the means of family-controlled firms (FB), control-ownership deviation 
(CON-OWN), firm size (SIZE), debt ratio (DEBT) and cash dividends (DIV) are significantly 
smaller in firms that announced share repurchase programs than those that never announce share 
repurchase programs, whereas managerial optimism (OPT) and industry effect (IND) are 
significantly higher in firms that announced share buybacks. In Panel B of Table 2, three share 
repurchases variables, RP1, RP2 and RP3, managerial optimism (OPT), cash dividends (DIV) 
and industry effect (IND), the means are significantly smaller in family firms than those in non-
family firms, whereas control-ownership deviation (CON-OWN), free cash flow (FCF), firm size 
(SIZE), and debt ratio (DEBT) represent significantly higher means in family firms.  
Refer Table 1 and Table 2 
3.2 The Impact of Family Control and Managerial Optimism on Share Repurchases 
Table 3 shows the distribution of share repurchases under different degrees of control-ownership 
deviation. There are totally 1332 share repurchase announcements, 761 firms which announced 
open market repurchase programs and 2136 firms that never announce buyback programs. 
17.27% of share repurchases are announced by firms with no control-ownership deviation, 
66.37% with zero (excluded) to 10% deviation, 8.63% with 10% (excluded) to 20% deviation, 
4.35% with 20% (excluded) to 30% deviation, and 3.38% of share repurchases are announced by 
firms with over 30% control-ownership deviation. It indicates the positive relationship between 
control-ownership deviation and shares repurchase announcements under 10% control-ownership 
deviation. However, this positive relationship turns to negative when the deviation is higher than 
10%. Both the percentage of share repurchases announcements and the percentage of share 
repurchases announcements to firms represent inverted U-shaped relationship with the control-
ownership deviation.  
Refer Table 3 
Table 4 represents the Effects of Family Control and Managerial Optimism on Share 
Repurchases. Panel A of Table 4 represents the results of Logit and Tobit regressions. In this full 
model, firms with no control-ownership deviation have no type II agency problem, and therefore 
sampled firms with no deviation are excluded. The moderating effect of managerial optimism 
(OPT) on the relationship between family firms (FB) and control-ownership deviation (CON-
OWN) is significant as expected. In Panel A of Table 4, the results of the logit regression model 
indicate that the coefficients of FB are significantly negative (-0.238) at the 1% level, suggesting 
International Research Journal of Applied Finance         ISSN 2229 – 6891   
Vol. IV  Issue – 10  October, 2013 
1382 
 
that there is significant difference in likelihood that shares will be repurchased between family 
and non-family firms when there is no control-ownership deviation. The coefficients on 
FB×CON-OWN, FB×CON-OWN2, FB×CON-OWN×OPT and FB×CON-OWN2×OPT are 
0.017, -0.001, -0.084 and 0.002, respectively, which are significant at the 5% and 1% levels. The 
inverted u-shaped relationship between the control-ownership deviation and the likelihood of 
share repurchases is influenced by managerial optimism. The inverted u-shaped relationship 
turns to be u-shaped, which indicates that firms with relatively low (high) control-ownership 
deviation would be less (more) likely to buy back their own shares when there are optimistic 
managers in family firms. Optimistic managers tend to improve their professional ability in 
family business to retain their job and reputation, especially when there exists high control-
ownership deviation. Then, share repurchase program size (RP2) and share repurchase 
completion (RP3) are used in Tobit regression models. The results of Tobit (1) and Tobit (2) are 
qualitatively similar to those of Logit regression shown in the first column. 
Panel B of Table 4 represents the results of Wald tests. H0: α2+α4=0 and H0: α3+α5=0 are used to 
examine the non-linear relationship when there is no optimistic manager in family firms, and H0: 
α2+α4+α6=0 and H0: α3+α5+α7=0 to examine the non-linear relationship when there are optimistic 
managers in family firms. In the wald tests for Logit regression model, the results of H0: α2+α4=0 
and H0: α3+α5=0 are 0.030 and -0.001 with the significance at the 1% and 10% levels (chi-
square=8.191 and 3.103). In H0: α2+α4+α6=0 and H0: α3+α5+α7=0, the value of coefficients are -
0.055 and 0.001(chi-square=11.28 and 7.470), significantly at the 1% level. The Wald tests in 
Tobit (1) and Tobit (2) regressions show qualitatively similar results to those in Logit regression. 
The results suggest that the control-ownership deviation has a u-shaped relation with the 
likelihood of share repurchases when there are optimistic managers in family firms. Optimistic 
managers in family firms with relatively low (high) the control-ownership deviation would be 
less (more) likely to repurchase their own shares. 
Refer Table 4 
4. Conclusion 
This paper investigates the moderating effect of managerial optimism on the relationship 
between family control and share repurchases, and the non-linear relationship between control-
ownership deviation and share repurchases is employed to examine the effect of managerial 
optimism on the non-linear relationship. The empirical results show that family businesses 
comparing with non-family businesses would be less likely to execute stock repurchase 
programs. The control-ownership deviation has an inverted u-shaped relationship with the 
likelihood of share repurchases in family firms. In addition, managerial optimism has a positive 
moderating effect on the inverted u-shaped relationship between family business and the 
likelihood of share repurchasing. The non-linear relationship will be converted from inverted u-
shape into u-shape, indicating that optimistic managers believe their securities to be 
underestimated by the market and tend to improve their professional abilities in family business, 
especially when there exist high control-ownership deviation. 
 From the perspective of agency theory, shares might be repurchased in order to mitigate the 
owner-management problem, resulting in the increasing divergence between control and cash 
flow rights and other agency problem between controlling and minority shareholders; on the 
other hand, owner-management problem occurs if management reduces the likelihood of 
buybacks that decreases the divergence in control and cash flow rights. From the perspective of 
altruism, there is a higher likelihood that shares would be repurchased in family firms than in 
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non-family firms to increase the ownership concentration based on altruism. However, lower 
likelihood that shares would be repurchased in family firms occurs when management tends to 
retain their wealth for the descendants concerning conservatism. Regarding behavioral finance, 
optimistic managers tend to believe their securities to be underestimated by the market, that is, 
they perceive market mispricing, which stimulates the stock repurchase program more likely to 
be conducted. Furthermore, managerial optimism would strongly influence the non-linear 
relationship between the control-ownership deviation and the likelihood of share repurchases. 
This study emphasizes the importance of agency problems and managerial optimism in share 
repurchases activities. This study not only contributes to prior research by investigating the 
motives of share repurchases, but also provides investors with information about corporate 
valuation.  
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Table 1. Descriptive statistics 
Variables Mean Median Std. Deviation Minimum Maximum 
RP1 0.156  0 0.363  0 1 
RP2 0.030  0.026  0.020  0.002  0.117  
RP3 66.162  73.300  34.284  0 100.080  
FB 0.533  1 0.499  0 1 
OPT 0.353  0 0.478  0 1 
CON-OWN 6.055  1.510  10.562  0 95.590  
FCF 0.004  0.016  0.130  -2.193  0.954  
SIZE 15.263  15.121  1.477  6.221  21.438  
DEB 18.989  0.619  24.100  0 99.750  
DIV 0.469  0.344  5.100  -60.811  420.252  
IND 0.542  1 0.498  0  1 
Notes: RP1 is an indicator variable, with the value of one when a firm announces to repurchase its own shares in 
the current year; zero otherwise. RP2 equals the announced shares to be repurchased divided by all outstanding 
shares. RP3 equals the shares to be repurchased after the announcements divided by the announced shares to be 
repurchased. FB is an indicator variable, with the value of one for family-controlled firms; zero otherwise. OPT is 
an indicator variable, with the value of one when a manager tends to be optimistic in the current year; zero 
otherwise. CON-OWN represents the difference between the control right and ownership. FCF is sum of cash and 
equivalent cash, divided by total assets in the previous year. SIZE equals the logarithm of total assets in the current 
year. DEBT is total debt divided by total assets in the current year. DIV equals sum of cash dividends of common 
stocks and preferred stocks divided by net income in the current year. IND is an indicator variable, representing the 
industry effect.  
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Table 2. Difference of Mean and Median Tests 
Panel A. Share Repurchase Announcements 
 
Share Repurchase  
Announcements 
No Share Repurchase 
Announcements H0: µRP =µNRP 
Variables Mean Median Mean Median t value M-W U  (Z value) 
FB 0.492 0 0.540 1 -3.233*** -3.239***
OPT 0.456 0 0.334 0 8.203*** -8.479***
CON-OWN 5.551 1.400 6.148 1.540 -2.007** -0.380
FCF 0.004 0.016 0.004 0.016 -0.037 -0.634
SIZE 15.228 15.096 15.270 15.126 -1.934* -0.890
DEBT 14.409 0.510 19.839 0.657 -8.082*** -7.766***
DIV 0.461 0.367 0.471 0.340 -2.067** -1.280
IND 0.599 1 0.531 1 4.604*** -4.544***
 
Panel B. Family and Non-Family Firms 
 Family Firms Non-Family Firms H0: µFB =µNFB 
Variables Mean Median Mean Median t value M-W U  (Z value) 
RP1 0.144 0.000 0.170 0.000 -3.227*** -3.239***
RP2 0.030 0.025 0.031 0.027 -1.965** -2.096**
RP3 65.891 72.170 66.425 75.570 -2.284*** -2.706**
OPT 0.310 0.000 0.405 0.000 -9.072*** -9.075***
CON-OWN 6.582 1.240 5.452 1.760 5.004*** -3.181***
FCF 0.008 0.019 -0.004 0.012 2.615*** -2.692***
SIZE 15.541 15.443 14.946 14.787 18.983*** -19.664***
DEBT 22.538 11.860 14.935 0.512 14.790*** -15.645***
DIV 0.382 0.330 0.570 0.353 -1.682* -0.839
IND 0.425 0.000 0.674 1.000 -23.825*** -22.995***
Notes: Variables are defined in Table 1. ***, **, and * denote statistical significance at the 0.01, 0.05, and 0.1 
levels, respectively. 
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No. of Firms 
No. of Share Repurchase 








   
  
 0% 230 17.27% 179 592 29.83% 
0%-10% 884 66.37% 396 774 75.56% 
10%-20% 115 8.63% 94 336 26.74% 
20%-30% 58 4.35% 52 227 20.79% 
>30% 45 3.38% 40 207 18.22% 
Notes: Control-Ownership Deviation represents the difference between the control right and ownership. Variables 
are defined in Table 1. ***, **, and * denote statistical significance at the 0.01, 0.05, and 0.1 levels, respectively. 
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Table 4. The Effects of Family Control and Managerial Optimism on Share Repurchases 
Panel A. Logit and Tobit Regressions 
Variables Prediction Logit Tobit (1) Tobit (2) 
Constant   -1.508 *** 0.031 *** 1.529 *** 
(-27.392) (31.247) (37.372) 
FB － -0.238 *** -0.001 ** -2.700 ** 
(-3.127) (-2.077) (-1.998) 
CON-OWN ＋ 0.013  0.001  0.151 
 (1.187) (0.597) (0.444) 
CON-OWN2 － -0.001  -1.44×10-6  -0.008 
 (-0.894) (-0.344) (-1.123) 
FB×CON-OWN ？ 0.017 ** 0.001 *** -0.571 
 (2.119) (2.806) (-1.174) 
FB×CON-OWN2 ？ -0.001 ** -9.80×10-6 *** 0.014 
 (-2.427) (-2.702) (1.344) 
 
FB×CON-OWN×OPT ？ -0.084 *** -0.001  -1.047 * 
(-4.729) (-1.105) (-1.808) 
FB×CON-OWN2×OPT ？ 0.002 *** 5.41×10-6  0.037 ** 
(3.315) (1.616) (2.303) 
FCF ＋ 0.125  0.012  -5.487 
 (0.305) (1.374) (-0.355) 
SIZE ＋ 0.048  -0.002 ** -0.066 
 (1.215) (-2.395)  (-0.047) 
DEBT － -0.001  -9.47×10-5  0.243 ** 
(-0.170) (-1.433) (2.032) 
DIV － -0.002  0.001  0.906 
 (-0.213) (-1.010) (1.435) 
Industry effect  0.532 *** 0.002  1.967 
 (4.766) (0.752) (0.519) 









Obs.  8332   4158   1275   
Panel B. Wald tests     
H0：α2＋α4  ＝0   0.030 *** 0.001 *** -0.4200   (8.191) (9.637) (1.457) 
 
H0：α3 ＋α5 ＝0 
 
-0.001 * -1.12×10-5 *** 0.005 
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(3.103) (8.127) (0.590) 
 
H0：α2 ＋α4＋α6 ＝0 
 
-0.055 *** 0.002  -1.467 *** 
(11.218) (0.761) (7.809) 
 
H0：α3 ＋α5＋α7 ＝0 
 
0.001 *** -5.84×10-6  0.042 *** 
(7.470) (0.511) (7.937)   
Notes: Variables are defined in Table 1. In Logit regression model, the dependent variable is RP1, indicator 
variable, with the value of one when a firm announces to repurchase its own shares in the current year; zero 
otherwise. In Tobit(1) regression model, the dependent variable is RP2 which equals the announced shares to be 
repurchased divided by all outstanding shares. In Tobit(2) regression model, the dependent variable is RP3 which 
equals the shares to be repurchased after the announcements divided by the announced shares to be 
repurchased.“×” signifies the interactions between variables. Z-statistics and Chi-square statistics are provided in 
parentheses of panels A and B, respectively.***, **, and * denote statistical significance at the 0.01, 0.05, and 0.1 
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